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Qaaovy proYoktlrov- niy 
SuQoremotttoylcb i auAoatroiual* 
nykti gr4dprly?ttiy . Moscow. 

CHAPm I 

TYPES AND INTERVALS OF SHIP REPAIRS 

Pages 17-20 

SfiCTICHI I* TYPES OF REPAIRS 

IQ order to maiutain normal tcchnicel condition, repair the 
physical veer of working parts, end restore the operating capaci- 
ties of a ship severel types of work are done periodically. These 
types of work can be divided Into three groups, depending on their 
purpose, the intervals between them, end the nature of the techno- 
logical processes involved. 

A. Maintenance Work 

This vork is performed by the ship’s service personnel, with- 
out removing the ship from operation. It is intended to msintsin 
the ship ia working condition, to reduce to a miniroim the physiccl 
veer of bsslc working parts, and consists mainly of dismantling and 
insteliation operations. 

■Kxe organisation of this work is baaed on s pianncd-Gospul- 
sory system; i.e., at previously designated intervals, depending 
on the time during which the machinnry operates, it is csrefully 
dismantled and work performed on it according to a previously ea- 
teblishsd set of rules. 

The intervals end scope of this maiateneace work are quite 
different for individual machines, depending on the type of mechi- 
nery, the stress under which it operates, end the speed end other 
conditions of its operation. 
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Malatttnaao* vork Is a part of the technical operation of a 
ahip; and la regulated by the rules for handling and oaintenance of 
the pover plant, equipoent, and other parts of a ship* This work 
does not ourden the shlp-repair enterprises, end does not require 
the use of machine tools. 

B> Repair Work 

This work la, as e rule, done by the personnel of the ship- 
repeir enterprise, and the ship is taken out of operation. 

The basic purpose of ehip repair is to perform a coa^ileK of 
technological processes to restore the ship to working coiadition. 

The organization of ship repair is based on a planned -com •< 
pulsory aystera of repair. At previously eetebilthed Intervals s 
cotApiex of repeir operations is performed to provide for the unin- 
terrupted operation of the ship and ail its machinery until the 
established date for the next repair. 

The system of planned-compulsory ship repair envisions three 
categories of repair work, depending on the length of time during 
which the ship is in operation: capital repairs; medium repairs, 
coinciding with the periods of technical inspection by the organs 
of the USSR Registry; and current repairs, or annual repairs, car- 
ried out in the mialmum scope necessary t© provide for uninterrup- 
ted operation of the ship during a single voyage. 

Reconditioning repairs, which exceed ko percent of the cost 
of a metal ship, aay he performed only in cases of severe demsge, 
excessive wear to the ship resulting from poor handling end servi- 
cing, or delays In maintenance and repair work as eatshllshed by 
the Buies for the Planned -C^ulaory System of Ship Repair. 

Thus reconditioning repairs, imieh aare eaa^mtially the re- 
sult of failure to obey the Rules for the Technical Operation of 

.-a - 
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Ships, may be perforoad only as an exception, and taay not he teiuin 
into account in compiling the long-range plans for the loading of 
eteeai-a^iip-r^ir enterprises or basins, and oust therefore not be 
included in the computation program which is the basis for design- 
ing these enterprises. 

C. Itod^nization Work 

This vork is usually done during the capital repair of a 
ship, and is intended to condensate for the veer of indiv- 

idual mechaniSEss or design slasents of the ship in general, ttod- 
emization should iodrove the E^erating qualities of the Siiip in 
accordance with conteodo^^y technical standards* Individual nwd- 
erniaation px^ogz^ms may be carried out in connection with otner 
categories of ship repair using funds for capital investiaent. 

Modernization vorh ine lodes vorJx on the reequipment of the 
power plant for different types of fuel, or on tiie entire ship in 
connection with changes in its purpose and conditions of operation. 

Capitol repairs to ships include a large nutrfeer of moderni- 
zation programs which are therefore taken into account in com- 
putation program for the loading of enterprises under design. 

The computation program for the loading ef^lp repair shops 
often includes, as a percentage of planned r^irs, in-voyage re- 
pairs, consisting of small repairs during voyages to oliaioate in- 
dividual iH^xiries or excessive wear on the ehlp. 

SECTIQlSr a* USTSRVAUB BBTWSSS HSPAIBS 

On the basis of long eaqpirience in the operation of various 
types of maritime and river ships the Intervals between repairs 
have been ^tablished as shown in Tables 1 and 2* 

At present, in connection with the coepletion of the first 
stage of scientific research work on the wearing of ship machlnejpy 


- 3 • 
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and hull etruetural elamaata> sclontlfioally basad repair Intervale 


should be vorhed out for the basic ship pkrts, nahing It poeslble 


to establish a coaputatiou program for the design of ship-r^ir en- 


tei^priaea corresponding more closely to the requlremente of fleet 


operation* 


Intervale of Plannad->Coqpul8ory K^air of Hiver Ships (In Years) 


Repair Clategory 

Prom Con- 
struction 

to First fo Blext Med- Cur- 
Repair Repairs ium rent 


Steam and Diesel ships: trans- 
port, Service-auxiliary, and 
oil stations 


Steam-Diesel and suburban-cosmu- 
nlcatione ships (vlth metal 
hulXa) 


Qas-buming motor ships with 
metal hulls 


Self-propelled wooden ehipe 


Dredging equipment 


Hon-aelf -propelled (dry-cargo and 
tanker) tsetal ahlpa 


Qasoline tanker barges 


Reiufu&’uad wooden bargee 


Unreinforced wooden bargee 


Ifetal earth-raoQfVing aeows 


For the rivers of Central Aaia 
and the ICurae 


Self-propelled ^tal ahipa 


!loa-eelf «*propelIed metal ships la 


Ron-eeXf-prepellad reinforced 
wooden ohannel^gaing ships 
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Table 2 


Intervals of Plaaiaed-Coii«>ul8ory Repair of Meritime Snips (la years) 


Repair Category 
dapitai! 


Type of Ship 

From Con- 
struction 
to First 
Repair 

To Next 
Repairs 

Med- 

ium 

Cur- 

*^nt 

Transport ships (steaa and Die- 
sel) of the class of the 

USSR i4aritiiae Registry 


12 

4 

i 

Traiioport ships of lower class 
or none; loetel barges 

12 

9 

3 

1 

Oil tankers 

12 

9 

3 

1 

Scows and mud dredgers 

12 

9 

3 

1 

Self-propelled and non-seif -pro- 
pelled earth-reraoving barges 

12 

9 

3 

1 

IcebreaP;ers 

12 

9 

3 

i 

Tugboats and steam cutters 

12 

9 

3 

1 

?4otor cutters 

0 

6 

2 

1 


notes ! (i) Annual presentation of ships to ship-r«ip 0 ir enterprises 


for current repairs is not obligatory. 

( 2 ) One raotor cleaning per year, ia addition to the above 
categories of repairs, is planned for Diesel ships sailing in the 
Caspian and Asov seas* 
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Tabltt 3 

Dry-Docking Intervale (in Monthe) Descending on the Typee at Mari- 
tioie ahipe and Areas in Which They (derate 


Basic Ship Groups 

Southern Seas 
and Oceans 
(Below 50 De- 
grees Xistiwiide) 

Northern Sees 
and Oceana 
(Above 50 De- 
grees Latitude) 

Passengs^, cargo-pessenger, 
and refrigerator ships 

6 

12 

Other self-propelled and 
non-self -propelled trans- 
port ships of all types 

12 

24 

Icebreakers, similar ships, 
tugs, and cutters 

12 

12 

Scows and earth-removlag 
barges 


24 

Tugboats 

12 

24 

Wooden ships 

12 

12 


Uncovering the undortmter portion of a ship (dry-docking) 
has been establish^ for lasrtal river ships at intervals coincid- 
ing vith niediuui and capital r^eirs* 

Wooden barges, tjhich c^erate in shallow cMnnels and in 
lc5Gks, can ba dry-doeked annually depending on their conditicm* 
dry-dock intervale for marititje ships, depending on 
type and the region in which they operate, are shown in Table 3* 
Dry-dxjcking, with the exertion of wooden bargee and ocean 
ships during current jwairs, usually coincides with medium aoi 
capital r^^irs, and should be carx*ied out at the ^q^c^ise of the 
enterprise performing the repair* 


. 6 - 
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CafAPgSR II 


CZtMSSinCATXQII or SKIP^RSPAIR jm shipbuildihs entsrprxsisb 

Pages 21-32 

ssasim 3. CZiASSIFZCATXm OF SHIP-HRPAIH WSTSBPRIBES 

Ship-rcQ;>eir eQtea:pri8e8 periodically engage in repair vork 
to Doaintain normal technical condition of ships. A ship-repair en- 
terprise includes a coc^lex of operating units, mooring lines and 
ship settling teaks, ship-hoisting and other equipment, all with a 
single administration and a single organizational-technical plan. 

Dependiiig on the types of ships repaired these enterprises 
are divided into maritime and river enterprises, although at the 
mouths of rivers there are some enterprises which can repair both 
aaritl’ie and river ships. 

Ship-repair enterprises are usually classified according to 
the following factors: 

1. Ihe degree of oooplexity of the basic operation, i.e. , 
the categories of ship repairs; 

2* ISae types of fleet repaired; 

3* The region served; 

The d^sree oS independence of the cperational proems of 
the enterprise and Idie scc^e of coordinated operations. 

X!he volume of nonseriel shipbunding ard small-series 
machine-building (s^rpplelllentary specialization) » 

The fleet-repair pre^am loads the ahip-rq^lr enterprises 
unevenly throughout the year; therefore each of them is eharacter- 
ized usuallylljy a supplementary i^eeialization imioh, depending on 
the volume of work done, affects the overall production of t he en» 
terprlse. 


- -n - 
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During the euioiier., ea a ruXe^ the ahip-repalr inatallationa 
prepare spare parts and equlpiaeatj this is done by the pn^^aratory 
and mechanical sections^ leaving the hull->and*bolIer^ voodeox^ng^ 
and installation sections unburdened* 

The most widely used c^arationol program for ship-repair in- 
stallations during various parts of the year consists of the foi- 
lonring basic divisions: 

“1. Current and medium repairs of ships during the winter* 

2. Preparation of spare parte and aiachinery during the sum- 
mer* 

3* Capital repairs of metal ships during the summer* 

4* leaser iel shipbuilding organised accordir^ to methods 
acU^ted in ship-assembly docks ^ i.e*^ with contractor deliveries in 
the volume necessary to load the ship -repair enterprise daring the 
summer with osily hull^ ship -assembly, and wood work* 

It is worthwhile considering the loading of a ship-r^lr en- 
terprise with the building oi those types of ships which are inclu- 
ded in the prognan for capital repairs of this entim^prise* 

Oepaiding on the equipment of their operating sections ship- 
repeir enterprises are divided into: 

1. Ship-repair installations^ with a full range of equipped 
sections in tbs three basic groups (hull^ woodworking; and medtianl- 
cal); and with medhanieal equipment for hoisting ships out of the 
water and for disassembling them in the water at tlae enterprise’s 
taooring lines* 

2n Ship-repair eSoGm} which do not have tMKdmnical s^p- 
ment for hoisting ships out of the 

umtiiom in only one of the three basic groups of the total ces^lea 
of a ship-repair enterprise* 


- - 
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Ubor CoQtwit of fbrto Categories of Biq^alr to o 4cX)*Hors^oifar 
Twln-Screir Lake Steam Tug L B H [length, hieadth, helj^tl i • 

« 3 * t 3c 7*78 X 3*7 {iu iann-hours and maohine^bours) 




Machine 

Manual 

Total 

Haohine 
Work as a 

Ti?pe of latork 

Repair 

WOfk 

Work 

Work 

i of Total 

Qeoei^l ship prep* 

A 


3,5‘to 

3,540 

mm 

aration 

B 

— 

a,64o 

2.64o 

mm 


C 

— 

380l8ic]389[olq]— 

Hull-aDd-boiler 

A 

400 

11,679 

12.079 

3.3 


B 

200 

2,973 

3,173 

6*3 


C 

30 

2f3^6 

2,536 

1*2 

woodworking, painting. A 

8u 

l*,l3o 

4,260 

1*9 

rigging 

3 

20 

1,970 

1,990 

1.0 


C 

5 

922 

527 

1*0 

Hepair of machinery, 

A 

4,685 

6,325 

U,010 

43*0 

eQuipment, fittings B 

1,410 

4,495 

5,905 

24,0 


C 

480 

2,710 

3,190 

13.8 

Repair of pipelines 

A 

390 

1,205 

1,595 

26*0 

and eystems 

B 

110 

450 

560 

20.0 


C 

4o 

130 

170 

23.5 

Ooppersmithing 

A 

•• 

385 

365 



B 

— 

365 

365 



a 

— 

TO 

70 

— 

Repair of electrical 

A 

4o 

750 

790 

5.1 

eq^uipment 

B 

20 

425 

445 

4.5 


C 

-• 

130 

130 


Other 

A 

3 

270 

100 

1,4^ 

840 

1,700 

94o 

16*0 

10.3 


0 

25 

308 

360 

14*2 

Total for ship 

A 

5.665 

29,494 

35,359 

*>«» 


3 

1,860 

14,158 

l6,oiS 


Hote on Repalara: A « 
B m 
C m 

C 607 

Oa^it&i repairs; 
Medium repairs; 
Current repairs* 

6,756 

7,363 



^ S - 
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D«p«adlng on tho oonpliaclty of the operational prooeaa in 
the basic program ehip-repair enterprises are divided Intot 

1. Ship-repair installatioas vhose main misaion is capitel 
and medium repairs on metal ships; 

a. Slilp-r«^ir shops whose principal purpose ie current re- 
pair of metal ships and all types of repair of iK>od©i rujn-seXf-pro^* 
pelled ships., provided in either case only on© of the three basic 
groups of operational sections — mechanical or woodworking — is 
loaded* 

The rationale of concentrating capital and medium repairs 
in installations, and current repairs in shops, can be explained 
by the foljjoving considerations* 

Ship repair consists pre^ninently of laborious operations- 
with manual work predominating* The proportion of the cost for 
laar^awer In the total cost of repair of any given type of ship in- 
creases as one proceeds from capital dcnm to current repairs* This 
is confirmed by Table k, which shows the distribution of labor con- 
tent in the z^Miir of a 400-horBepcwer twin-screw 8te«a tug between 
mechanical and manual work in the basic sections of the ship-repair 
enterprise* As the table shows, the proportion of toachine work in 
the total labor performed in the hull seotl^, even in capitel re- 
pairs, eqMals cmly 3-4 percent, and 2 pearcent in the woodwoariting 
sectl^* The proportion of machine work in the total labor of the 
best-eqiulpped mschsmical section is 43 percent for capital repairs, 
drops to 34 percent for mediumi repairs, and e^ls only l4 percent 
for current repairs* The proportion of all machine work for capi- 
tal repair aiaais 19 percent, for iaediu» iepair 14 percent, and 
for current repair 8 percent, of the total voltime of work* 

Analysis of seconnting and estimate calculations gives 
following relationship «n»ng ’^es of labor in the total wt ^ 


•18 ■ 
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pperatloQ la various ostegorlcsi of ship ropalri 


i*e. , curreot rspaira are the ooat Laborious cocaponotit of 


tions since, with aniall materiel expenses, they reqiaire a large 


volufse of manual dismantling, adjustment, and reinatallatloci vozk* 


^aseciuantly the concentration of current repairs on metal 


cargp ships in the shops, yhere overhead expenses are less than in 


the installations, reduces the cost of this category of repairs and 


frees the Instsliation-type enterprises of a large nuober of small 


arid laboriCaS operatioas, which o»ke more difficult the organiza- 


tion and planning of operations in tJ^se enterprises. 


On the other hand capital and medium ship repairs in instal- 


lation-type enterprises load all the basic sections equally, wliile 


the sooeidiat greater overhead expenses in coi^arison with ship -re- 


pair shops ere coRpensatod for by reductions in the labor content 


of these categories of repairs through greater caeohanization of work* 


Depending on the region seirved ship-repair enterprises are 


divided into 8 


1- Installations serving a nusher of steass^ps of an en- 


tire basin (Ist-class ship r^ir installations) . Enterprises of 


8 machine-buiLding character, idiich supply basins with large steel 


and iron oastings, forgings, parts, and machinery, are not included 


in this classification. 


a» InstallatioDS serving primarily one steamship (llnd-class 


ship repair installations)# 


3. lnstallstion'»type enterprise with po^ly equipi^ asp- 


erating sectiocis (planwid to ^itain, throu^ og^speration, large and 
coB^lax parts and coopISDc repaired asehina r y), serving individual 
stesms^iip regions or sosU shipping regions <inrd-cKuis ship-rei^ 
Installations}* 
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OapctnAlng on the region served sod the presence of single 
Bhip-holeting equipment the ehlp^repair shops osy he dlvidod into 
tvo classes t 

1, Ist-clBSS ship- repair shops serving Individual large 
steamship regions or ono smell shipping region and perforrairig cur- 
rent repairs on the self-propelled fleet. In river transport, ehdpB 
of this class may alao specialize in all categories of repair of 
vooden barges; 

2. Ilnd-claas ship-repair shops « which perform current re- 
pairs on small self-propelled and all types of non-self -prc^siied 
ships. During the sunmnar these enterprises may reduce their oper- 
ations. Specialized ship-repair shops specifically assigned to 
class II are supposed to perform all categories of repairs on small 
cutters and serve ships on small rivers and suburban lines. 

The ahlp-~rapair enterprises may also be classified in tertas 
of the type of ships repaired. 

In large basins the Hud- and Illrd-class ship-repair in- 
stallations usually specialize in the repair of Diesel ships, steam- 
ships, scows, cargo-and-passenger ships, and large oil barges. 

Ist-clasa ship-repair sh^ specialise in current repairs to 
metal ships and coital and medium repairs to wooden river barges. 

Ship-repair installationa may be classified also In t^rms of 
the d^p?ee of indopeodeiice of the opesoitloiial process, idiile only 
Ist-cJjisa ship-r^air InstaHatioas have a sufficient degree of in- 
dspend^mae sinoe, in performing almost ^11 repairs on the moat pow- 
erful and complex Ships, th^ receive only the largest forgings, 
steel castings, and moohwiical parts neomwary for worfeing <ni spe- 
cial equi^Bsnt (the fuel system of engiiiee, etc). 


- - 


i 
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TtM Ilud- atid Bhlp-ropcir it;istGiiXdtioQ&> on the 

basia of coordinated deliveries^ receive from specialised enter- 
prises standard isdiip machinery and parts ^ and should be fitted with 
mechanized ship-hoisting equipment and assembly sections* 

Deeming on the volume and scope of suppissaentary loading 
the ship repair installations specialise in: 

1. Honaerlal construction of the sdlf -propelled fleet (Ist- 
ond Ilnd -class itistallations); 

2* Small-serlea construction of metal barges (llnd-class 
installations } ; 

3* Serial production of small auxiliary machinery and 
parts for ships. 

Broad-scale specialization in the serial production of stan- 
dard machinery; ship e<|uipiaent, fittings, and fastening portQ makes 
possible the productive use, during the period beti?een repairs ; of 
available equipment and manpovrer, raising the technical quality of 
the production process, and freeing the ship-repair enterpi^lses in 
the river basin from the production of an enormous Hunger of ecaall 
ship parts during the winter. 

Althou^ the volume of production of e ship-repair ^ter- 
prise cannot be the basis of its clasaificaticwi; '^ere are never- 
theless indexes snowing the tumiter of productive woz^ers and the 
gross production of various types of entez^rises* 

It should be noted that td^e oonceotration of an excessive 
numb^ of ships for r^air by a single «it«rprise creates consid- 
erable diffioultles in serving those in the wat^ * 

1?ablQS 3 end 6 give a survey of the indications for classi- 
f IcstiOQ and the indexes of river and ocean ship repair enterpri- 
ses# !fsble T presets the averegs emounts of the basic indexes of 

- 15 
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f 

rl’w 8hlp-rq^lr cmtcrprlsee of various olasses^ based oo fulfill- 
mat of the c^tiiouui prograa. 

la addition to stationary ship-repair enterprises a separate 
I loentlon must be inade of floatlr^ ship -repair shops* IDielr func- 

tions are, during the sunaasr, providing floating repairs, clean! tg 
boilers and engines, and doing other prophylactic work perfonsed by 
the ship coixaands. 

Sometimes special conditions which make it diff iauit to set 
up sh^s on the river bank necessitate performing current repairs 
to the self-propelled fleet in floating shops even during the win- 
ter* In this case these sik^s receive the minimum cotsplement of 
equipment of the basic sections of the stationary 1st -class shops* 

Floating ship-rs^ir shops are divided into permanent (Ist- 
class) and those operating only during the summer (Ilnd-claas). 

During the winter the floating shops stop in coves and ports 
Tihlch are unequipped with repair resources 5 there they provide cur- 
rent repairs to metal ships* These shops es:^ usually built on the 
metal hulls of non-self -propelled ships with one or two superstruc- 
ture levels* Vi thin the hulls of the two-level sht^a are atos^ge 
areas aiid power equipment* The shops with a single superstructure 
level have a hand fcxrge and a pipe-repairing aisd ccppemorking de- 
partment in hull, In addition to power eqilpmant and storage 
area* 

During their voyages the IXnd-elass floating shops make 
available all types of power and gas for cutting and weldlug metal 
parts for the workers perfor!Bitig prophylsctie work on lAilps during 
their port stays between voyages and in roadataeds* 

sasfXQii 4* oimwmmm or SHiPsanj}^ mmmmm 

Shipbuilding i^terpriaas are divided into river and mari- 
time# They are classified on the basis of indexes <^bowing the de- 

- 14 - 
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gree Oif eomplaxity of produotion procoasoa^ dapending ons 

1 . The type and oqjiijgiamt of the ships under oonstruction. 

The taaterlal used in the ship hulls. 

3 . The degree of independence of product icm. 

4. The voluoe of prodnetlon. 

Two basic groups of shipbuilding enterprises are distin« 
guished! shipbuilding installations and siilpbuilding docks. The 
basic indication separating a shipbuilding installatioa from a dock 
is the QO(S&JjSA±ty of production and the degree of completion of the 
technological process. 

An indication of the complexity of a shipbuilding installa- 
tion is the existence of production and machine-building sections 
%diich can perform basic production operations with the principal 
machines, boilers^ auxiliary machinery, special ship fittings, and 
parts for ship equiptaent. 

A shipbuilding dock is an enterprise which does not have 
these sections, and which receives from specialized n»ahiae-buiid- 
ing installations, through coordination, tlie principal motors and 
aiixiliary machir^ry, radios and electrical equipment, atardard fit- 
tings, and large castings and forgings for the hull* k shlpbuild- 
ing dock prepares ncmstandard ship parts, equipumit, and syst^s, 
^ilds, the ship, and installs all the equipment received* 

Dreading on the type of taaterial from which the hull is 
made, steel and wood shipbuilding installations and docks are dis- 
tinguished. 

Bspendlng on the type of ships being built Shipbuilding en- 
terprifei are identified as building (I) 8 elf-px^lled ^ips; 

(2) Bietal bargasi ( 3 ) Wooden bargeaj (4) Eeinforcsed-eonorete bar- 
gas and support ships* 
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•miM 5 

Classlfloatioii of Foatures of Rivacr 8hip«Rqpalr Intarprl&aa 
loatallatlQiaat 

Region of Operation: River basins. 

Basic Production Activity: Capital and mediuEi repairs to 
self-propelled ship© and scows; shipbuilding and machine-buildiag 
no less than 60 percent oi‘ total. 

Supplementary Burdens: Assembly and Installation of self-pro- 
pelled ships sad scows of uaiq)Lie construction. Serial production 
of ship machinery weighing up to 5 tons. Production of large and 
spare parts. 

Capacity of Production Sections: Foundry sections with smel- 
ting equipment to 2 tons aiKl forge hammers up to 2 tons* 

Shlp-Koisting Equipments Ship -hoisting slip. 

!l?otal Annual Production: Over 1? million rubles. 

Average Humiber of Worlcers: Over oOO. 

Ilnd-Class Installations 

Region of Operations Steamships. 

Basic Prc3duGtion Activity: Capital and medium repairs of 
self-propelled ships, metal barges, and scows; shipbuilding and 
machine-building no less than ho percent of total. 

Supplemsntery Burd^^s Assembly and iostallation of sexf- 
propellad ships of imlque design up to 4oo horsspower. aaall-se- 
rlal constructicm of metol barges. Serial production of ship ma- 
ehiacry welg^ilng up to 2 tons, production of spare parts wei^sing 
UP to 0.5 ton. 

Capacity of Produeticm Sections: Smelting equi^at in foun- 
dry soatiwi up to one ton, forge hammers up to one ton, 

Ship-Hoisting Epiipment: Ship-hoisting sUp« 

Total Annual Produetioni 9#0-l5 Bullion rubles. 
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Average Number ot workers s iiou- 60 u. 
iiirl>Clae8 

Region of Operation: Bteemflhlps# 

Basic Production Activity: Capital and medium repairs to 
stwaasnips, current «»Blr8 to frei^t -passenger ships and acowaj 
capital and madlum repaira to metal oerges rwt less than 4'j per- 
cent of total# 

Supplefflentary Burdens i Saail-aariai construction of metal 
hargesi aerial production of parta for ship equipment and ship fit- 
tings# 

Capacity of Production Sections: ^tenual forge; bronze foun- 
dry casting up to 3^^ kilograms* 

Type of Ship-Hoisting Equipment: Sir^le type of ship-hoist- 
ing dock. 

Total Annual Production: million rubles. 

Average Number of Workers : 200-M)0. 
lat-Claaa She»e 

Region of Operation: Steamehlpa* 

Basic Production Activity: Current repairs on large self-pro- 
pelled shl^j laedium repairs on metal ships without drydocking; lae- 
diua r^lrs to wooden toargesj in-voyage repairs to self-propelled 
ships* 

Si;g?plaii^tary Burdens: Nonaarial construction of landings: 
fire watch (on wooden ships)* 

Capacity of Production 0ectione:Jtomuil forge; bronse foundry 
caating to 100 kilograms* 

Ship-Hoisting Bqplpaenti Slideways, or floating wooden dock. 

Total Annual Produotloni 2#5-5*o allXion rubies. 

Average Nundwir of workers: 100-240* 

-17: - 
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Httglon of Oiporationt Ports and harbors* 

Basic Production Aotivitys Current repairs to 3jocal self** 
propelled fleet and non-self -pr^elled transport fleet; in-‘goya@s 
ffcpalrs to local fleet* 

SiTOlensontary Burdens, Capacity of Production Sections^ Ship- 
Hoisting Squlpfoent: None* 

Total Aaiiual Productions to 2.0 tailllon rubles* 

Average iluaiber of Workers s Up to lOO. 

Table 6 

Classification of Features of Maritisie Ship-Repair Enterprises 
Xst-Class lastalXations 

Region of Operations Inter-basin seirvice to the maritime 
transport fleet* 

Basic Production Activity: Capital aM medium repairs to in- 
testsatioi^l and long-range aaritiaae coasting ships not less tlia-i 
50 percent of total* Boiler repairs* 

Stipplmentary Burdens: Ass^ly and installation of large 
maritiiae ships of onifue design; serial production and repair of 
large and cooplax ship oasdiiaery* Production of large parts and c 
spares far thm? 

Bqpipped Production Seetiot»: Large foundry section for all 
types of easting* Heavy immm and presses in forge section. 

Bhip-Boiating Bguipiaantt Drydock slip* Floating dock for 
individual large shipd. 

fetal Annual Produetion: Over 4o million rubles* 

Average Humber or Mkers during fear: Over 1>^, 



Hegixm of Operation! Oeean bi^ins* 
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BaslQ Production Activity* Capital and raediuta repeiro of 
amall coasting ships and technical fleet, no less than percent 
of total » Boiler repair. 

Supplecsentary Burdens* Assembly and installation of small 
self -pr^el led ships. Serial production and repair of medium-sized 
and soBll ship machinery. Pjfoductioa of spare parts for basin shpps. 

B^ii^ped Production Sections* Iron-and-copper foundry; forge 
vith li^t hamm^s. 

Shlp-^oisting Bq:uipu«ent: Slip and floatirig dock. 

Total Annual Production: XT- 4 o lailiioa rubles. 

Average Number of Inkers during Yean 500-1,500. 

Illrd-Class Installations 

Region of Operation: Large ocean ports aivl ports of regis- 
tration. 

Basic Production Activity: Current repairs to large-tonnage 
intemationel and long-range coasting fleet. Capital and medium 
repairs to port, technical, and service-auxiliary fleet. 

Supplementary Burdens: Nonseriai construction of metal bar- 
ges; installation on ahips of machinery repaired In other instal- 
lations; production of fittiaga. 

Shipped Production Sections: Iron foundry and forge of lim- 
ited capacity. 

Ship-Hoistiag Sq^ajpiaent: Floating dock and elongated slip 
for pcMTt fleet. 

Total Annual Production: 8-15 laillion rubles. 

Average Bb&iber of liters during Year: 300-600. 

Shop. 

Region of Operation: Ocean ports. 

Basic Production Activity: Ourrent repairs of self-prdpelled 
ci^itai and medium repair# of non-self ^propelled fleet* 

1 $ - 
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Sup^leottitary Bux^dsiist Installation on Bhips of machinery 
repaired in other iaataXlatioas. 

Equipped Production Sectional Small bronze foundry; loanual 

force. 

Ship-Hoisting Eqaipmenti Floating dock; slideway for non- 
self -propelled fleet. 

Total Annual Production: 3. 5-8.0 million rubles. 

Average Number of Vtokers during Ymrt 150-3CK). 

Ilnd-Clasa Shops 

Region of Operation; Port of registration. 

Basic Production Activity: Current repairs of port fleet. 
Si^pleraffiitery Burdens^ Equipped Production Sections, Ship-Hoisting 
Equipniant: Hone. 

Total Annual Production: 1.5-3* 5 alllion bubles. 

Average Huntoer of iv^rkers during Year: Leas than 150. 

Floating Shoos 

Regiaa of Operations Large c^ean ports. 

Basic Production Activity: la-voyage repairs to large ocean 

ships. 

Supplementary Burdens, Ship-Hoisting Equipment: N^ae* 

Eqnipped Production Sections: Bzonse foundry and manual forge. 
TotU Annual ProduetcKit Op to 2 taillion rubles. 
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Baale SaSasB^ Biterprlaes for the B±v&r Fleet (Average Data) 
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!Ihie shipbuilding docks shich spsciaXise in building non»self* 
propollsd ships ars cdMoracterlzed by a large mterlal content of 
their product in contrast to those shipbuilding installations and 
docks %diioh build self -prevailed ships* 

Pependiug or* the dep^e of indmendence the shipbuilding en- 
terprises are divided into; 

1* Ist-elass shipuuiMing installations vhich produce steam 
boilers ; principal and auxiliary machinery ? and steel castings for 
ships* 

a. Ilnd-cXass shipbuilding installationa vhich do not have 
large production sections; but vhich obtain their principal machi- 
nery end boilers from elseimere., and build only auxiliary eiechinery 
and parts for ship 

3* Ist-class shipbuilding docks vhich produce individual; 
nonstandard auxiliazy mscaines; parts for ^ip e^uipaent; and re- 
ceive from socialised aachine-buildit^g installationa all other 
ei^uipment for self -prefixed ships* 

4* Ilnd-clasa upbuilding docks \mioh produce oaly ship 
hulls, and install all machinery arid ship equipment received from 
^ecialised machine-building enterprises* 

3$ IXXrd-class shipbuilding docks idiich assemble ships from 
shaped and fist !mll sections received froa other enterprises* 
production process in these witerprises includes the dockyard assem- 
bly of Ship hulls, instsllstlon of equipment obtained from elseimere, 
and the deUvery of complete ^ips* 

On the basis of these characteristics the foUoving claasi- 
ficstion has been adopted for idiipbulldiiig docks (fable S)| with 
the basic indexes calculated for Shipbuilding enterprises which 
build river boats* 


- £3 - 
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Tabid B 

Average loiaxea of Shipbuilding Docks 


Clasaefi of Ship- 


ZndaacdS 


building Docks 

Hi lai ' iHar 


Total annual production (taillion rubies) 


SeK-propelled ships 

TO 

30 

9 

Non-self -propelled metal ships 

25 

15 

7 

Non-self -propelled wooden ships 

la 

12 

5 

Number of ships produced annually (1^X0 tons) 




Self-propelled ships 


15 

A 

Non-self -propelled raetal ships 

50 

30 

12 

Non-self -propelled wooden ships 

4q 

20 

10 


In C€^itallst countries the independence of shipbuilding en- 
terprises requiring large qpantltiea of r&etal soaietiiaes goes so far 
as the creation of coiabines including rnetoliurgical plants and steel 
foundries* As a result the production process in such sn enterprise 
begins with heating the rew material (ore) and ©ads with delivefy of 


taie finished ship* 

Und^ the socialist economy of the Soviet Union there is no 
point in creating such ©aoroous enteiprises with such varied prod- 
ucts. since their administration is complicated and the problems of 
supplying metal to them are solved by the a ingle pleanlug organ of 
the Soviet state* 

In changing over to serial shipbuilding the construction of 
standard mechinery, equipment, and fittings for ships by i^laUzed 
Soviet enteii^risea presents no difficulties and contributes to rais- 
ing the qioality end lowering the cost of production* 

Ssistlng shipbuilding enterprises cannot always be strictly 
limited by olasslfication scheme presented* In the range from 
docks idiich merely essedble to independeiit shipbuilding installa- 
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8BCT10N 20. 8XZB3 OT BsmfiRPRISfiS Pages 'iO-72 

For prellBioAry detertainatioa of the sizes of entwprises 
V© used stfioforced Iculexes esteblishod oa the basis of esrasrieaoe in 
building analogous entezprisfHis 

Shipbuilding installations, as independent enterprises having 
mechanical sections with a large number of worriers and frequently 
placed in awlcward positions, have tiie best indexes of the numDer of 
woxlcers per hectare of land area -- from 200 to 350 persons. 

•Rie normal density of workers on tlie territory of shipbuild- 
ing docks which are built according to plan, in harcioriy with the 
technpiogical process, and with the proper dc-^ee of mechanization 
of production (with covered dockyards and preliminary assetiSblj^'^ sec- 
tions, and large warehouses and auxiliary areas) is lio-l^o persons 
per hectare. 

Table 11 presents data on the density per hectare of parts 
of active shipbuilding ent^cprlaes \dien fully loaded. 

Table 11 

Nu^ of Workers and Service P^sonnei per Hectare of Area in 
^.iplKiilding and Ship-Bepair Saterprises (&t5ed on Data Ac- 
tive Eotexprises) 

Mechanical 


^ISSSSSL^ 

no of 

workers 

Area 


An 

llj 

[al 

Maritime shipbuilding in- 
stallation 

a, 600 

1.0 

371 

Yes 

large maritime shlpbuiMlng 
instalXation 

6,800 

aa.5 

300 

Yes 

Maritime shipbuilding dock 

X 8,000 

77*0 

23^ 

Ho 

The seme 

3,800 

18a 

210 

Ho 

ihe sme 

l», 08 o 

25.0 

195 

Hb 

large maritime shipbuilding 
doek 

35,000 

3^3.0 

lOX 

Ho 


[oontiimed] 
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[Table II, continued] 


111 

[2] 

[31 

m 

15] 

Marititae ship-repair in- 
stallation 


15*2 

309 

Yes 

Ship -repair installation with 
floating and dry docks 

i , 30^ 

3.7 

150 

Ro 

Maritir.ie ship-repair in- 
stallation 



64 

— 

River shipbuilding dock 
(planned) 

4 , 0\>o 

4o.'j 

loO 

No 

River ship-repair-and-build- 
ing installation (planned) 

2,i4o 

24.0 

9v 

— 

River ship -repair installation 

1,480 

ii.l 

13 a 

— 

The same 

T6o 

6.0 

112 

— 

The same 

762 

12.3 

60 

— 

The same 

2,684 

25.0 

115 



From the gross indexes one must determine tlie total number 
of production workers in the enterprise and the number es^loyed. 

Then on the basis of data on the dimensions of docked ships oite 
calculates the auaiber of dockyard places in the slip or drydock and 
the area of the ship«raislag equipment # 

The area of territory occupied raay be obtsined by addi>^ up the 
total bullt<*up area and the area occupied by ship^raislng equipment 
and imiltiplying the sum by the coefficient 1-12, tsking into ac* 
count the area aecessory for open-air operations and warehouse 
space. 

ISoB area devoted to roads and engineering communications is not 
Included here. 

In this manner the total area occupied is determined by the for** 
BuXai A » (PKi ♦Ox 1.12 (?) 

Where f » the nunber of production workers; 
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Ki « the l>uilt*up area per production worker, expressed in 
square s:etei‘s; in a well-equipped ship-repair installation will 
equal Xh /20 square meter, while for shipbuilding docks Kx « H6/35 
square meter. The docks engaged in serial construction of ships 
have a larger value for Ki (docks building ships in coxwed dock- 
jfards, with preasaeinbiy of flat, shaped ^ asid complex aectious). 

C *a the area occupied by ship-hoisting equipment,, in square 

meters. 

Thus the total territory of the installation ist 

T a (8) 

Where Ka, is the coefficient of built-up territory; for river and 
maritime ship-repair enterprises ss 0.35/0.5^3; for river and 
maritime shipbuilding docks the coefficient of built-up territory 
B 0.if0/Q.60. 

Table 12 presents data on the density of comitruction in 
shipbuilding and ship-repair enterprises. 

Table 12 


Density of Construction Area in Shipbuilding arid Ship-Repair En- 
terprises 


Enterprise 

Area 

issl 

Area Occu- 
pied (Ha) 

Coefficient 
of Built-Up 
Territory 

Maritime shipbuilding instal^^ 
lation 

39*6 

15.^ 

0. 52 

Marltlnie shipbullding-ship- 
repair installation 

26.6 

12.0 

0.45 

Maritime shipbuilding dock 

18.4. 

6.2 

0.34 

Biver (eOiipbuilding atid shlp^re- 
palr loslillatlon 

Sh.O 

6.7 

0.^ 

Biver ship-rapair installation 
(planned } 

12.8 

5*a 

0.44 


data given in Table 12, which were established m the 
basis of analysis of the density of built-iqp area in active ship- 
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cm»m nil 

METHODB OF CALCULATION 

SSuII^ dU CLASSIFICATION OF CALCOLATIOK Pages 

Existing mstijods of calculating the loading of a ship-repair 
and saipouilding enterprisos my be classified as follow’s; 

1. Based on technologiaal processes of building or repaii'- 
ing ships according to a precise program. 

2. Based on staicidard technological processes of conzi>ata- 
tion (stai'jdard) ships in the above progreus* 

3. According to teei-mical in.de>:es; 

(a) Of labor content; 

(b) Of material content. 

h» Based on economic i idexes. 

Statistical jzisthods. 

Tile isethods of organiEirig x^^tjduction,. the processing of 
parts, of coarse;, planning of agpipiuent in sections and ti^ 
calculation of their loading have their characteristic features, 
depending on the type of production. 

In orie and the same eatei^rise or secticwi one inay encounter 
different types of production. In indivlduai production, which 
ship repair is basically, the production ^ small and fre<|uently- 
used parts of ship oiechinery or hull e^ipment may be organiaeci ac- 
sording to the principle of serial production* This refers primar- 
ily to fittings j fasteners ; i3J.mainating devlc€^ of standard type 
and dimensions, and the outer packing for refrigerators, the re- 
placement of which even in on© ship frequently requires production 
in large quantities. 
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BsanoN 2d. Msfjsm of CALcmMmi imDim m TBOEmwazcAL chahts 

FOR SHIPS ACOQKOim TO A PHBCISE PROCBUIM 

In deeigaing an lodustrial enterprise the most acc orate 
method is that of calculating loading of ijsdividuai sections by 
technological charts vorked out for ail parts tdiich will be pro- 
duced by the enterprise; end ere to be used in repairing or build- 
ing a ship. For tiiis purpose one raust have a detailed inventory 
sketches; specifications; and technical specifications for ail the 
ship parts produced. 

The production program established for each section tiiakes it 
possible; with the soheae adopted for production organization; to 
obt-ain the fullest and most precise data on the necessary nunshei* of 
workers by specialties and skills ; the number and t;ypea of all 
structures; and the dloiensions of all productive and auxiliary 
bulMiai^ and structures in the enteiprise being designed. 

Designing an entean^rise according to a precise program with 
a detailed developaent of techiwlogical charts for each part re- 
quires the pa37ticipation of a large nunfl>er of design specialists 
In each type of work and considerable time and funds for the de- 
sign work. 

The operational technological chart {Suppieiaent 1 ) gives a 
picture of the sequeace of establishing the technology of taachenl- 
cal processing. Sigipleiasnt 2 presents a digest chart of the pro- 
cessing of a part on machine tools; install of individual detailed 
charts by transfer operations this supplemeErt gives a list of ell 
voik; by operatic^; necessary to process a piston ring; showing 
the sethod of processing; the necessary tool, and the time norm for 
each operation. 

Sii^lement 3 illustrates the method of compiling teehnologl« 
cal charts for foundry work (the casting of a cylinder liner for an 
engine). 
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TJorisiiig m; these charts to determine the loading of sections 
can i>e! justified only for the production of largo series of reia-> 
tiveiy simple pai*ts with a sioall number of details. 

In designing shipi>uilalr:g enterprises , and even tuore ahip- 
i*epair enterprises, the compilation of such laborio'us teclmicai 
documents is tiot deoiraulti. T3iis becomes clesr wtien wo 2 *eP ' i! 2 <^ 
thao a ship consists oi nuujorous parts combined in a coi'UpJ.ex whole 
and tiiet these parts differ greatly from one another both in design 
a:id ill caatsrial, and therefoi'e both in terms of the techno logics L 
Lirocesses of their manux-actuire and. in the assembly of their various 
parts. 

In addition., the calculation program adopted for t,ue design, 
of sliipbuildiiig enterprises is, in the mjority of cases, « condi- 
tional one ,, oiatting it possible to determine only the character and 
scope of production and the limiting diraensioiis and weight of tfie 
ships which it Is planned to build* 

Ordinarily after several years of operation of a shipbuild- 
ing eaten^rise according to the given calculation program it becooes 
necessary to build different ships in this enteiprise, ships with 
better operating indexes in cos^arison with former types, or inten- 
d@i for operation in other areas or to carry different cargoes. 

CoriGeming a ship-repair enteiprise even if, carefully as- 
signing ships to registered enterprises for repair, it is possible 
to load the enterprise in the first years in accordance with the 
precise calculation program established, the volume and variety of 
repair woric on individual ships will differ considerably from that 
established in the desi^*, d^eadiug on the level of technical ser- 
vicing and the quality of handling. Naturally the enormous and ex- 
pensive technical documentation on the basis of which the enter- 
prise design was worked out will not be used. 
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lu deriai shipbuilding the designing of the technological 
process according to a precise prograta can be sia4)lifi0d such that 
technological charts can be worked out only for the laost character- 
istic a .d cotEplex details of each ship part and group of parts# For 
other small parts it is usually possible to stop collect ing iriTor- 
iiiation with a survey of the basic operations in processing them. 

For each gi'oup of structural parts of the calculation aiiip the in- 
formation on part details is con^iled according to the foilwing 
forra, entitled 

‘‘Parts Information for the Calculation Program on .... 8 hip.‘* 

[lumber 

Ilafiie of Part 
■'lumber of Part 
nuaiber of Dx’awing 
I'feterials 

llama arid GOST 

Castijigs ain Forgings (of above) 
iljomber of Ports in Mechanism or Structure [Jnit 
Total Parts in Annual Program 
T/eig^t of Parts (Kilograms) 

Black [Ferrous?] 

Net [Clean?] 

Share in Annual Program of Spare Parts (Kilograms) 

Black [Ferrous?] 

Net [Clean?] 
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8SC3TIOH 23* OF CAIXJULATINO lOADIHG IN TERMS OF STAJJDAHD 

TECIEIOIiDOICAL PROCESSES FOR SHIPS IN THE ABOVE PROGRAJl 

The CK>at precise result ia designing ship-repair enterprises 
can be achieved fim using toe usethod of calculation according to 
standard repair inforraation, 

Proci 0 study of the nature and scope of wear on the basic 
uoj;i:in 2 parts of ship machinery arid hulls the standard t:/pes of work 
opei’ations can ce established for capital and .aediutn repairs. 

StsiTidard technological infonruitioa by individual structural 
units of hun arid laachinery for three categories of repair are 
worked oat according to tlie established systea. 

Supplement k presents standard infcrjriation on toe capital 
repair of an inclined ship steam engii.e accordiiig to the piaaued- 
couMulsory system. 

Standard repair information gives the necessary data for eai- 
culating toe loading of equipment a^d the necessary manpower for the 
sections of a ship-repair enterprise. At the same time es-^cerpts 
frail this information may determine the number Qod weigiit of cast- 
ings and forgi.igs necessary^ to repair the struct^ural units of a 
ship as well as the basic materials. Instead of working technolo- 
gical charts for the entire range of parts of a precise calculation 
program, the repair technological information is con^iled for only 
standard (representative) ships# 

In this case all the ships in the calculation program are 
divided, into groii^s# Each group includes toe ships which are clo- 
sest to one another in design, hull dimensions, and power of the 
principal machinery. The technological processes of ri^airing ships 
in each group differ only subtly from one another, and toe i*e- 
sults of calculating the labor cont«at of r^air work by basic 
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structural units of the representative ahiu ere extended to all 
ships in the group. 

Designing a ship-repair enterprise according to this laethod 
possible the use, frott previous!;/ worKoi out designs and ras- 
ter ial, of the indexes of labor i- 04 ..ired in the construction of 
ships of Similar types with production organized according to a 
similar system. In this manner, isistead of coapiling ia dctai !. t>;e 
teonnological process of building ships according to a precise pro- 
gram, practical or caloulutad tsoliaolosioal processes are -isecl to 
balid ships more or less anulosous with respect to type ana ainrou- 
sions. 

SECTION CAI£!ULA.TIOH OF IOAD3IIG ACCORDEiG TO TECimiCAL 

ihe iowdiag ot on ii'istaliDtioa in teinas of tecmiicoi iitidex- 
es can usually be calculated only for the first stage of design, 
i.e.; for the project assignment* For the technical design this 
method gives insufficiently accui-ute results* 

Technical indexes of labor or luoterial content are estab- 
iisned on the basis of analysis of the operation of existing ship- 
repad.r or shipbuilding enterprises with an appz’oxiinately similar 
program, or on the basis of previously worked out designs for such 
enterprises. 

Indexes of the labor content of ship repair; as obtained from 
data of previously cos^iled desi^is or from generaliaii^ the re- 
sults of calculating expenses, laaiipower (labor content), or mate- 
rials (material content), determine the d^endence of each ship -re- 
pair category in the above calculation program on parameters char- 
acterising the type and scope of work to repair each ship* 

btandard informatioi is compiled for each repair category of 
individual standard ship machinery — main and auxiliary and 
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Tat»ies 13 > li?., 16. and 17 give a breakdown of total la- 


oor content of repairs to basic types of river and maritioie ships 


production sections in the hull, inechanicel and preparatory 


or a Ship-repair installation for various categories of re- 
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Breakaown of Total Labor iJoatent of Cap iucu. a.id -iedi^a i?cp»li-s to Sii 


ci lO i^ivor Fleet;, for tiie i'ali fectXoiriS (la ?urae;.t) 
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Cepitei Repair 
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Dry-car®3 barges 
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[3] 

[4i 
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r/] 
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(ill 
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mr 
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U1 

Dredgers 
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13 .^- 

19 • 9 

4.9 


G.O 

3.9 

9.0 

ICX 

Steam txigs 

d 4 .u 


17-0 

1^.0 

4-0 

3*0 

:i 2.9 

3.G 

4.9 

iOu 

Frei#it Diesel ships 

18 - p 

lY.o 

Id-vJ 

i-6J • '‘J 

d.9 

2. 9 

27.9 

t ::»9 

9.0 

IxMJ 

Zodustrial and sMrviae-auxiliary Diesei. ships 

dO.O 

lu.o 

13.0 

13-j 

3.0 

20 

24.0 

2.9 

4.0 

lOc 

Ptelght-passeograc* Diesel ships 

19.0 

17.0 

Ld.9 

1^.0 

d.9 

2-9 

26.9 

20 

9.9 

lv>iJ 

Dred^sers 

^9.0 

d 3 .o 

17-0 

iw.O 

il.^ 

1.9 

9.0 

lo 

6.0 

IgO 

Sarth-punping scows 

d 4 .j 

^ 3.0 

la.u 

ii.j 

:j'-9 

1*9 

0*0 

10 

90 

Ivc 

Motor cutters 

^ 4.9 


12.0 

9 * 9 

4.9 

2.0 

n.9 

2.9 

6.0 

luC 

Dry-osrgp iron barges 

19-0 

16.0 

d 4.9 


d .3 

19..^ 

— 

14..^ 

4.9 

Igw 


[continued] 
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Using the date coatelned in Tables 13 througti 17 atid the in- 


dexes obtained rroia the graphs la Figures 11 through 14, one may ea- 


sblish for each ship a culcuiutioi; proipram for the labor content of 


w>rh in any section of the instailotiou. 


'ThiiS^, 'aitli ore 


;i6iO‘'i sufficient for the design project (in 


three-stage aesi/p:tiag), one uiay calculate the j.oaditig of each sec- 


tion of a ship -repair entergirise end 'fnereby detorrcirie its dimen- 


sions and necessery equipiixjat* 


The use of the indexes of total laoor content oj‘ ship i'epairs 


con Vee used for eaicuiotiori purposes only whe;. it is necessary first 


to establish the diiueasionjs of the basic sectiOiis end equipment of 


the enterprise in order to determine the diiisensious oi a secuion or 


trO couiosre o n\iEaber of alternatives and select uhe best one* 


Tlie loading of the sections of the preparatory group is Ic 


this case calculated from the indexes of issuance of castings; for- 


girigS; Gild dry end sava timber ; in gocKis units j i.e.; in tons of 


5 tinge ami forgings and cubic meters of processed timber. 


loading of sections lias hitherto been calculated in tsnas 


of materials indexes only in workiiig out plana for maritime ship- 


repair enterprises. In this case the quaritity of material pro- 


cessed in each section for standard representative ships is usually 


deterioxiied by select 


from tils aorni 


k J»C»a.W \ 


the basis of which reports are submitted bo the preparatory orga c 


izations) for each category of repair. 


Figures 15 end l6 show the indexes of materials consua^tion 


in tlie pipeline and woodworking sections as a function of the capa- 


city of the principal machines and the volume (LBK) of the hulls of 


metal mariti^ae ships in capital and medium repair. 


©le accuracy of these norms, compiled on the basis of data 


obtained from repair reports for standax^ ships and extended to 
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other 3hip8 in each group accordlag to appropriate coefi'icienta, 
cannot oe aoaBldered QulYicieut for workiijg out the designs oi' soc- 
tions* 

In ornier to calouicHte ioodiiig one lausi deueraiue the labor 
CO .tent or repaii'ti in each aoctiou o£‘ tlie ciiterpriae. Thla uoi.cu- 
lation is booed on data on che Gpeeific laix)r content o.*. processin;^ 
the baoici Qxproooed i:: unito of ycit^t or Toiuirio of [ST” 

ceriais processed. 

Detertainetiou of iikiteriois consuu^tion lii eacli section is 
usuaiLy necessary only for the caiculation of transport loading aiid 
the dissensions of storage areas for the sectioris and for the in- 
otaliatioiis as a wiiole* 

If in aaicula;l^ing lo&ding of sections by labor content diiese 
relatively inaccurate data are used only'^o detenai -e aaterieis coa- 
sua5>tion in each section^ then when calcuiation is done in teras of 
raaterials indexes the entire deeiga-^of the section is naseti on 
these indexes . 

In designing ship-repair and shipbuilding enterprises these 
ceLculations do not re<^ire particularly precise foundations. In 
addition the indexes of specific la'ix»r contenl^ per unit of laateriais 
consujasd in current repairs, and particularly in in-voyage repairs, 
do not coincide with practical data. 

This is explained by the fact that in these categories of 
repair negligible quantities of laaterials are consumed with consid- 
erable expense of manvisl labor. Haturally this rnetliod of calcula- 
tion for the design of ship«>repair enterprises which are loaded ba- 
sically with current and in-voyage repairs (ship repair siiops) can- 
not be recos&iiended. 
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Iii working out the design problem for a shipbuilding dock tiie 
of technical irjdexea my sotaetimes be justified even for more 
precise celculatious whe.i this method is based both on weight in- 
dentes Cor the consumption of laaterials in teins of the data on the 
technical design of UiC ship, atid on the indexes of specific labor 
content by individual sections (per ton of v/ei^t of loetai processed 
or per cubic laeter of lumber used). 

The table presented below shows the specific iebor content 
per ton of weight of hull tnetal for all opera tio s in the consuruc- 
tion of a metal hull for a Vj^-horsepower paddle-wheel steam tug: 




Item 

M«n Hours 



Leveling on rolls 



0 

t^anua]© leveling 

f., 0 ;; 

2.0 

G 


Marking out 

7.H 

© 


Cutting with shears 

3.1 c 

© 

0 

©Torch cutting 

' '' 2 . 0 


0 

Surface cleaning 

Q LJ 

1.0 e: 


@ 

c^Other preparatory w«rk 

2 . 0 



Machine bendia^ ®f sheet 

'S*Q 



Manual bending of sheet 




Manual beading of shaped pro- 
files 

k .2 


Total for preparatory (^orations 33*5 
Asseiflbly 7^ • G 

♦eidiiig 26.0 

Testing of water-tii^tness 7 t 0 

laiis method can be ea^ployed to determine the loading of the 
sections of an installation by using technicBl indexes obtained 
from the design of the calculation ship end designs of shipbuilding 

- 50 - 
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dooks iutended I’or the construction (using a standard irtethod) oi’ 
ships identical to the calculation ship* 

The percentage relationehipe the labor content oi all 
o;;/pes of worh o ship construction con be used ior calculatin^i i;ne 
loading of other sectioius. 

By way of exetiple the table below preset its a brcaiedov^ . of 
the looor coiitent, in perociits, in the constraetion oi' a ;:>>.■ 
horsepower roetal screw-type stean tug: 


Item Percent 

H'uii work 6u-8o 

o 

Ic^tellation arsd pij^eline work 4-6 

Media, lical iris bailctlon work 7“'9 

.'Miall finishing and painting 12-15 

Electrical work 6-6 


Table l8 - presents a breakdown of isoor conLtent can the large- 
serit'Sf construct io i of a mariti’i'i© cargo stee^r of 2 ^ 0^,0 to is* dis- 
placement with a welded hull; the total labor content was 197,^0 
mai¥^hoars. " 

Table id 

Breakdown of the Labor (intent on the Conatriiction of a MaritiiTie 
Cargo Steamer of 2,000 Tona> Displacement 

Item IjOQO Bto -Hours Perce at 


Hull work 83 4 l 

Vioodworking, rigging, end aail- 

laaking 11 \ G 

Mechanical and iiiStallation op 42 

Pipeline 12*9 ^ 

Fiaiahing and delivery 5# 6 3 


The labor content by individual sections nwiy be obtained from 
data on the specific labor content for processing and a8&6oft)ling in- 

- SI - 
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dividual stractural units of the ship in production sections. For 
exan^Ie^ in the pipeiine-copperworkin;/, section the specific labor 
content for individual types of work per ton of lastericl processed 
was as follows: 

Item ?4an^HQurs per Ton 

Pipeline work 

Copperv/orli l,0Cv 

?ourini2 work 

The indexes for the lobor content in builditig a single twin- 
screw steel river car^ ship with a capacity of 6c.O tons, o hall 
measuring 67 x x 3, a^id a a^Q-iiorsepower Diesel ennine^ ore 
presented in Table 19* 

The specific labor content for the preparation of a metal 
huJ.i for Q single ship varies ^ according to careful calculations: 
arosund 117 man-hours per ton of toetal hull for an oil-tank bcrge,; 
around 220 laaa-hours per ton for an earth -pua^ing scow, around 260 
man-hours per ton for a port tug; eround 220 man-hours per ton for 
a river cargo Diesel ship; up to 350 raan-hours per ton for a pas- 
senger ship; and up to 4l0 laari-hoiirs per ton for a small peddle- 
vheel steam boat. 

The specific labor content for carpentry work varies from 
110 maa-hours per net cubic neter of wooden parts for a laotor cargo 
boat to 300 man-hours per cubic meter for a pessenger ship. 

The specific labor content for cabinetrasking to equip the 
cabins varies from 215 man-hours per neb cubic meter for e cargo 
ship with single finish to 355 raan-hoiirs per cubic meter for a mo- 
tor ship with furniture and ^5 man-hours for a small paddle-^eel 
steamship with furniture# 
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The specific labor coatent for prepariag and inetolliag ship 
equipaont and parts per ton of their weight varies froui 3>0 laan- 
hours for a Biesel csrso ship to 1,2^ man-hours for e passenger 
steamship. The specific latx»r content of pointing ranges frora 16 
Dsan-hours per ton of weight for a ship witnout ceoins (for a luotor 
cargo ship) to 3^ man-hours per ton of weight for a siaail jjaddle- 
vlieel steamship with cabias aiid furtiiture. 

In calculatinei weiglit, soLie allowance must be raade for Uie 
percentage of waste in obtaining the net weight of atructurai gorts 
of a siiip over the raw weiglit of the material used, as follows; 


Item 

Percent 

Profile steel 

3 

Sheet steel 

7-iO 

Forged parts 

Op to 30 

Structural lumber of sawn timber) 

15-d5 

Oabiaetmahing lumber 

30 

Pipe 

10 

Cast iron parts 

10 

The specific labor content, i.e.. 

the indexes of labor 


tent, for ship construction per ton of hull fittings (equipment and 
auxiliary machinery) in the construction of si.igle self-propelled 
river ehlps varies from 350 to 6c)5 man-hours, depending on th© qoki- 
plexity of fittiiigs and their weight. 

The specific labor content per ton of wooden fittings and iur- 
niture varies between 300 and 600 laan -hours depending on the finish. 

The indexes of specific labor content in developing designs 
for serial-production shipbuilding enterprises should be laore pre- 
cise. 
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The table below snows the specific labor content, in estltaa- 
ted hours, for buiMins river and lake ships per ton of vei^t, 
based on data froat transport shipbuilding insinuations (not taking 
scccunc OL the readjustment norras enji the labor content oi coord ina- 


ted pi'oduction operations). 

iter.: 

Hours 

TwliTi-scrcw diesel tug, ouv. ilP 

356 

Twin-screw dr^'-cargo diesel, 2,0uu tons, fOu UP 

ao. 

Paddle-wheel steam tug, IIP 

dkd and 

Paddle-wheel steani tug, 2t.; IIP 

^33 

Iry-Gorgo open metsl barge, 

lUT 

Tile same, i,UOs/ tons 

’^0- •' 

The same, deck-type, dOu tons 

143 

Tank barge, 2^000 tons 

136 

Tank barge, ^,Cyjj tons 

212 

Cargo diesel ship, 1,000 tons (accordirLg to de- 
sign data, taking account of the rework- 

ing of norms) 

160 


The specific labor content of hull work per ton of hull wai^it 
of a ship varies from 15T estijneted hours for a ii-OdO-ton diesel 
cargo ship whose metal hull weighs Ul2 tons, to 135 estimated hoars 
for a i,00()-toa Diesel carbo ship whose metal hull weighs 275 tons, 
(according to the Plan, with Diesel ships built in enclosed ship- 
buiidins docks in series of no loss than 30 ships per year), to 1^5 
estimated hours for SOQ-ton deck-type barges with hulls weighing 125 
tons* 

SSCTIOU 25. GALCmATIOSJ OT lOADIHG m TOT© OP Sa)N0MIC II^DEXSS 

The method of calculeting loading In terms of economic index- 
es oiay be recommeE^ed only as a preliminary step to the determina- 
tion of the scope of production and the required are© of a ship -re- 
pair enterprise. 

- S 4, - 
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T*liS iuC^llOd Ot CO .iGUla'bxOtl USS vJCO.l UOGd tiO tJOflr. OUli USCiiriO’" 

losAcal repair dotaj and the results obtaiaed iTGauently differ 
sharply from actiiol facts « 

This livethod is based or* the use of ecQiioraic indexes of ari ar - 
taal enterprise for the deterainetioa of the necessary scope of pro- 
duction of an expended eiiteri)rise while retaining the natui-e of its 
ioadiagc fhas this raethcxl assuaea eoniplcte identity of the nature 
of repair work and the types of ships repaired in exponlirig the pro- 
duction of the reconstructed enterprise. 

On the basis of report data of the last d or j years ; retain-- 
ii:ig the loading determined for the ship-repair entorprisej oimaai 
production in rubles is deterrained per individual production worker. 

If B = Uhe total "'brniuol production of a sliip -repair enter- 

■ ■ 0 

prise iii rubles^ end Y ts:^ nuiaber of hours worked per year by the 
pro&ction workers/' tiien the index of t^tai production psrot.^ci-ho.a’G 

is fo' ^ ® 



Total production of the instalistion includes the coot oi' all 
\?ork Oi an industrial nature peri'ormed during tlie report period (the 

year; and the finished and'^ semifinished products produced (boUi from 

0 

the installation’s own material and from the parts ana semifinished 

o 

products of the client), minus the cost of the finished and semifin- 
ished products of the Installation’s own production coasumed for 
production purposes, regardless of whether the finished end semifin- 
ished products deducted were produced during the report period or 
earlier. 

It should in ««idition be shown that In naachine building^ ship- 
building, and ship -repair enterprises total production includes in- 
creases (decreases) In the value of unGoinplete<( production during 
the ri^rt period. 

- 55 - 
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Oa the beaia of report data expenses for repairs of all types 
of ships in the calculation prograna are established for the Uiree 
categories ox repair and the cost of operation determined for shio 
repeir Voz‘ the reconstructed enterprise. 

The corap lete calculated value Oi’ total production for a 
planned enterprise, after reconstruction, is 

% ~ '^P **“ 

ifhich Incl^adss expenses of iO percent for the production of spare 


pasrts and X|;> percent lor loadirvi of the enterprise itaeir for s-ar- 
acQ purposes over the calculated amount of Qp, which is tnc a::- 
nuai volume of ship repair. © 

o 

^fhe nuc^%r of product^! ve wofhers equals: P = 

* ** I'SbF 

o p 

o o 

Where = tiie onmual time fund of the worker, while the coefficieni 
J.* jo cakes into account increased labor productivity equal to 30 


O ® 

According to report data/wi^en tiie type of loading has bees 
esiahliahed^ each ship repair entei^rise fetainsoa definite rela- 
tionship^araong the costs of operation for individual sections, liras 

o 

O in the case of river ivsst&lations ^diich have ship -hoisting equip- 
ment, with relatively small ®ioad of current repairs end no repairs 
to ean^-pua©in^ scows and o«rgo-passengsr ships in the prograa, 
t-otal production is divided up aioong the sections in the following 
percentage relationship, on the average: 


Machine-assembly 

Pipeline-copperworking 

Woodworking 

[continued] 
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Slectrlcal repair 


Pairiting 


Higsiug aod sailiaokiag 


Forgi-a 


o Saw! rig 


The necessary tuimoeio of prodiictive yoi'kers cgia be deteruiiaeci 


I’roffi dote oa the costs of prodactioa expressed lu moa-hoars in each 


section. The number of axKiiiiary workers ia deteruiiuecl as a per- 


cent of the productive workers and varies from id for nuii sectioab^ 


to 20 for woodworking, forging, and casting sections, to 2y for 


iUaehiae-assetably sections 


The aumosr of workers necessary isi tiie auxiliary sections it 


detertain^ as a function of the nuoiber of workers and of the aumber 


of roa chine tools in the productive sections. Thus the tool sec 


lions require metal-cutting caachine tools fqual to percent of 


the nutaber of machine ofcools in othe jaachinp-assembly %sctiori. dhe 


repair -taechanical section^requires i^^hineotools equal 


jO xu uercen" 


oi^the HBchine tools inoths laechine-assesiatfiy secti&i. It should be 


noted that these Indexes can be used only for preliuiiaary calcule- 


tiooa. In this method machine-tool eqaipmeut is selected according 


sx^naara propon;ion». 


Thus the method considered envisions preliminary calcula- 


tions for the reconstruction of an existing enterprise retaining 


the working methods and orgenisation of production which were em- 


ployed previously. 


SEXmCKI 26. THE STATISTICAL METHOD OF CALCULATIHO LOADIHO 


The statistical method of caloulstlng the loading of section 


in designing a ship-repair enterprise, like the taethod of calcula- 
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tion according to oconctaio indexes^ uses existing reiationsiiXya 


among the nucabers of worlcers in individual sections and the rela- 


tionships among types of machine tools In the fflachirie-aaeembly sec- 


tion vith e nonaei coaipieoient of tEachine tools in the steel seo- 


tioriS; it thus eaviaious retaining in the planned enterprise the 


riethods of work and production or^^aniaaticn established in thensa- 


■jority of ship-repslr eiiterprisea in the oasin* 


One of the first efforts in the methodology of aesignin^j 


river ahIp-repufV enterprises was. that of Eiigineer A« D. Ryabov pub- 


lished in the syrnposium oii the Scientific Research Inatitate of 


Shipbuilding andoShip Repair^ in 1931.? here he proposed a statis- 


tical ineth^ of calculating the ^loading of a plenried ship-repair 


enterprise# 


This method taay used only in working t)ut the plans for a 


small expansio i of existing® snlp-repsiroShopli the volume of wiiose 


operation does not exc(^°3jj_,Oa;-UO'j/XO tiisa-hoyra per year. In 
do^rig so a s tudy most be made jof a number of sl^ip -repair eaterpri- 


O ^ o"^ 

see in the region with analogous operations, ond relationships must 


establishedo among the'^nuiaberB of workers In the various sections 


and the types of mechine-tool equipi«ent in the machine-as- 


sesaory sac^ioti. 


SECTlfl® 27. ill& SELECTION OF if METHOD OF CALCULATIHO LQADEIG 


We heve caasidered five methods of calculating the loading 


of shipbuilding anf ship -repair enterprises# 


Hereinunder, for ship-repair enterprises, we shall use the 


second method — based on standard technological data on the repair 


of calculation (standard) sh^s according to the proposed program; 


and the third method — based on technical date of labor content* 


For shipbuilding enterprises we shall use the first method — based 


on technological processes in construction according to a precise 
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tiic sscond. uis'&iicxi buscKi 0*1 SockiiiisjT'ti 
or* the co:istruGtion of caiculatiori ships according to the proposed 
program; and the tiiird method — based on technical indexes of Rio- 
ter ia Is consun^tion. 

Depending on the problems faced iu individual stages of the 
design of shipbuilding and snip-repair e iterprises one or another 
of tile above methods of calculeting the loading; of sections should 
be used. Specifically, in worki ig out the desi.gn problem the Sira- 
piest of the proposed tuethods of caicuiatiou — thai; based on i;ech- 
nica! indexes — may be used for shipoaiidiag and ship-repair en- 
terprises, since this metiiod requires only the saae precision of 
calculation for the basis of selectins the best of cne proposed so- 
lutions . 

In working out the technical design of ship -repair enter- 
prises (in which final decisio is will be made on the methods of 
liandling parts produced and esserfblirig tiiem in the structural cen- 
ters, the di ensions of all sections, and the selection and place^ 
ment of equiptaent) the second mst^iod is recommended -- that baaed 
on standard technological data on the iHspair of calculation (stan- 
dard) ships accordir^ to the proposed program. 

The technical design of shipbuiluiiig enterprises (which in- 
clude in their p,rogroo new types of ships which have not been pre- 
viously built^ at existing enterprises and the technology of Whose 
consifructioa has not bee ). worked out in previous designs) is based 
on previous;^ worked-out technological processes for the construc- 
tion of ships according to a precise program. This method should 

Q 

also be used in working out the technical design of a shipbuilding 
dock with a program of building ships of familiar types, the con- 
struction of which must be organised using new sasthods of work or 
of organisation, aiid of doekyajpd assembly of ships. 
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Table lo 


Breaddowi of Labor Content in Building a Maritiiae Cargo Steatasnip 
of Tons* Displacement 


or Movk 


Labor Content 
l.Cnn wBn-hours ?eraet-t 


Coodworkiiigj painting^ an-i ragging 


rteciianico 1 cU'-C. luatanlation 


Pipeline 


Fiuishing and delivery 
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j 






I 

i 

Table 19 





Laoor Coateat in the Construction of a Sin^^ 
Ship of 6)0 Tons Capacity^ Hull Diraensions 
and ^50 Horsepower 

;le Twiii-acrev Diesel 

67 X B.2 X 3 faeters, 



Mg serial 
WeigLit 

jOfi of v/orh or Volutiie 

ifan-IIourE 

per 

Tog Cu lu 

Total 

Labor 

Content, 

L .‘4a£i-Koars 

Total 

Material 
■•eigiit 
or Voiuoiti 



?rep&rGt(^ry firui auxil- 
iary work {lumber, 
launohing equip - 
aant, etc) 


3,164 




Work oa metal hull: 






Sheet steel toas 

306 - 

50,636 

iOv': tOl.B 



Profile steel tons 






Total 166.0 tons 






Carpentry cu m 

lip 

3,600 




Equipment, and raachiae 
installation (rud- 
der and anchor equip - 
suent, hoists, ttir- 
oine lines, etc) 

566 — 

7,351 

12.77 tons 



Wood fiiiishiag 

- 135 

0,750 

11.0 cu 



Manufacture of fur- 
niture 

335 - 

15£^'J5 

3.6 eu lu 



‘4anul’aetiire of deck 
inventory (anchors, 
rope, cable) 


500 

5.93 tons 



Installatioa of the me- 
chanical department 
( lusts nation of prin- 
cipal engines, fuel 
tanks, shaft lines, 
and turbine lines of 
auxiliary machinery) 

163 — 

3 , 6 rx) 

22.2 tons 



Total labor content 

(painting included in 
individual work 
groups) 

— 

73,026 

— 
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CHAprsR y. 

THE TIMS TOID FOR AHD MATIPO^JER 

SECTION 36, GENERAL PRINCIPLES Pages ll4-ii:j 

The Dasic funds of a socialist enterprise should be used 
i?K)St effectively and should provide for maxitflora production. There- 
fore at ail enterprises which do not require continaous production 
processes the equipment should operate iio less than two shifts per 
day, i.e., 16 hours. The number of working days per year is token 
as maximum, equal to 36 p - pia - 6 a 30 T (m days off + 6 holidays). 

The production processes of soriie sections ore perforcaea coii” 
secutively on the same production area, and individual types of 
equipment are used in only a single shift. For example, in an iron- 
casting section \mich produces heavy' castings (castings standard 
for ship-repair iastailations using earth naolds) all processes -• 
aroiding, pouring, and removal — are performed In the same area, 
i.e., according to the principle of the division of production pro- 
cesses with respect to time aod not with respect to place. If 
molding is done during the first shift, casting during the second, 
and removal during the third then obviously the equipment interjded 
for each operation will be lised on only one shift and a single- 
shift system is taken for its calculation (as it is for production 
areas) although the entijre section is occupied for three shifts. 

In the s^ch«nlcal ssctious of ship-repair eaterprises with a 
small volume of coordinated production large machine tools are in- 
stalled (for working bulky parts) the loading of which frequently 
csnnot be assured fully even for a slngie shift. Yhe lack of these 
machine tools, on the other hand, mi^t cause delays in ship re- 
pairs the cost of which would considerably exceed the amortisation 
write-off from supplementary basic funds for the scqalsition of 
large machine-tool equipment and the pr^sration of production 
areas for their installation. 
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Naturally if coordinotioa is wall organized botn arriong ariip. 
repair iaSuiAiiatioaB in uie baain and tnrougii obtaining bulKy' ship 
parts from industrial plants, it is possible to equip tiie mechani- 
cal sections of ship -repair entex'prises only with that equipment 
which will be sufficiently ioad-e^i . 

The necessity of providing for systeraatic inspections, Siaaii 
equiptiient repairs, and the preparation of production for the third 
shift coGipels the ship-repair aiid shipbuilding enterprises to iiaiit 
their operations to t\Jo snifts. This is justified aiao oy the dif- 
ficulties which arise in performing inataliation and disrnantling 
work on ships at the end of the second Q.d dui-ing the third shift. 

The length of the working doy, for purposes of designirnt :aa- 
cnine- building enterprises, is taken os equal to f honors for ordin^- 
ary operations a d t hours for perticuJ,ariy dangerous ones, iu ac- 
cordsuce with the labor law of the Soviet Union. 

ihe annual continuous \*'acatioxi for each worker in ordinary 
production processes has been established at 12 woriiing days. For 
particularly dangerous production processes and others specially 
listed the continuous vacation equals 2k working days per year. 

The loss of working tiiae for acceptable reasons is taken as 
not aore than 4 percent of the total annual time. 

o 

In order to provide for uninterrupted operation of machine 
tools and machinery, planned -coia^ulaory repairs are envisioned. 
Iherefore the quantity of equipment determined by calculations is 
to be increased in proportion to the time necessaryofor its repair* 

In order to avoid the necessity of increasing the quantity 
of unique and expansive eqnipaent, the annual time fund for its 
operation is, where necessary, Increased through the partial use 
of a third shift. ° 
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To take account of titce lost in repairs oil cquipasaat is 
divided into large, complex, medium-sized, and small. 

e 

The first period of repair is taken as equal to not more 
tiian 5 percent of the annual time fund end the second not uiore 
the I 3 percent. 

SECTIOJ^ 37* CALCULATION OF THE TIME PIMD 

The calculated aimuai tiioe fond for the operation of equip- 
ment is detemuaed accordirig to the formulet 

a - 6 - 5ii) c 0 k (17) 

where c ss the coeificient of the nuiober of shifts, and 

k « fe coeTficient which takes into account equipment down- 
ti.:e due to repairs. 

Tne eaiculated onnuai tiiae fuiid for workers in ordinary 
sections is: 

Fpi a (365 ~ - 6 - 12) 6 

where kj_ » 0*96. 

The annual tiriie fund of the workers in ssctiotis which have 

0 

o 

© adopted lengthened, staggered vacations, is: 

Fg^ - (365 - 52 - 6 - a4) 3 


The annual time fund for workers in ia^urious operetior^ is: 







o 


o 


SBCriOll ^6. THE SELECTION OF TYPE AND DIMENSION OF SHIP-HOISTItC- 

EQUIPMfP AND THE CALCULATION OF ITS LOADING 

^ Pages 

i> ® 

The selection of the type of ship-hoisting equipment depends 
on 0 number of factors including: 

1. The eoiU'i Juration of the arcs of the shlp-repsir snter- 

prise . ® 

2 . H;ydrologiGal end geological characteristics of the urea 

around tiie enterprise, n 

3. The duration of the ice season on the water 

*u The aumber of ships which must be hoisted annually* 

T. The number ofc ships requiri ig capital and mediura repairs. 

6. The basic diiueoBions of various ships included in the 
operational program of the unstailetio 

7. The degree of immersion of srdps to be hoisted, 

o dh The dock waii^t of ships. - 

Grx«7dinf; in the territory of insufficient length of mooring 
dock°coapled with weak carrying capacity of the ground aaKes it ne- 
cessary, other things being equal, to consider the use oX’ i looting 
ahip-hoiat equipment - floating docks — under the conditions of 
duriti ship"=rep£ir enterprises* Ijarg© vsrlstions in water level 
elBo soaietluies create ofavorable conditions for the use of flosUng 
docks. At the same time a long ice period on the water of a ship- 
repair enterprise coupled with the necessity for simultaneously 
hoisting a Large nui^er of ships onto the shore reduces the tech- 
nical-economic indexes of the alternative of using flostlng docks 
and creates the most favorable conditions for the selection of 
multi-place shore ship-hoisting equipment, i.e., s Lock-type dock 
or slip. 
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Capital and oediuin repalra to ships re<|uire tiie presence of 
shox’e Ghip-hoistiug equiptnent located close to the enterprise's ba- 
sic producti'«/e sections and service equipment. 

It should be noted that the cost of shore ship -hoisting 
enuipasnt — dry dock, launchway, and slip — depends to a consid- 
erable degree o-i the Length of the ship and the degree of its iGaaer- 
aion at the time of docking* In detentiiaing the ditaensions of shore 
ship -hoisting equipment particular attention should be given to the 
technical-ecoaotaic ussfu.lness of the roaxitauni length and degree of 
immersion selected. 

The cost of operating a dry dock depends to a considerable 
degree on the consun^tion oi'" electric pcmer (vhich is in turn de- 
termined by the volume of water vhich must be puiiroed out in doekin.J 
and on the amount of amortization write-offs, i,s*, the cost of ^the 
dock, atKi thus on the dicieasions of the largest ship \dijbh the dock 
can handle. In docking ships whose diiaensions correspond to tliKSse 
of the calculation ship the volume of water pumped out will be ®ia- 
iiaum arai the dock will be with maximum effectiveness. On the 
other her^ when smell ships are docked the volume of water to be 
punned out increases and the dock is being used inefficiently. 

When ships are hoistM by & floating dock the weight of the 
wstsr pulled out only slightly exceeds the weight of the ship being 
hoisted. Thus wh«i it is necessary to hoist at one enterprise e 
relatively small nuatoer of ships differing in length and degree of 
inisersion a floating dock will be used efficiently and its use may 
be Justified under the conditions of a aailtime ©hip -repair instal- 
laticm even for capital repair. 

The basic advantages of a floating dock are the speed of 
hoisting aiKi the possibility of using a large crsne to hoist ships 
ifelch have been damaged, \lhai it is very iifficuit to bring lo ads 
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from the shoro to the floating doolt, conditions for its efficient 
utilization” may be created only for current repairs or for the re- 
pair of local damage to the ship hulls, in this case the floatiug 
dock is used efficiently for hoisting numerous ships throu^ut the 
entire period, and not for keeping a single ship in the dock over 
a long period. 

For capital and mediura repairs on large marititne ships aif- 
fering only sllgktiy in dlioensions dry docks will be Dost effi- 
cient, provided the geological and hydrological conditio is favor 
their constructiorie 

The considerations presented above show that a number of fac- 
tors enter into the selection of the type of ship -hoisting equip- 
ment. The selection of the optimura solution to this problem, in 
order to achieve mininium capital Investment, lowest cost of ship- 
hoisting equipment, and best operation of the equipment for the 
proposed pzpgrara, requires a number of preliminary technical-^eGOLf- 
omic calculations. 

o 

Determination must be made of the loading of the^ahip-hoist- 
itig equipment and the auiii>er of docks simultaneously loaded vith 
ships under repair. 

The opei-oting conditions of river transport require the com- 
plete removal of the underwater portion of ships only during capi- 
tal and medium repairs. During current repairs docking may be ne- 
cessary only as a result of injuiies to the undoniater portion of 
the ship, poor repair, and toad handling. If there is a large num- ° 
her of old ships In the fleet or there are particular operating 
conditions (insufficient depth over sandbars, the necessity for the 
ships to pass through sections full of rocks and rapids), it may 
toe assumed that during the periods batvaan msdium repairs 25-30 
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percent of the ships in individuui rivei* luefiins \;111 be anacroO^rio 
current repair. 

Wooden ships with inEufficient linear strength are as a raxe 
docked once a year. This laakes it necessary to include in the 
loading oi* ship -hoisting eqaiprasat annual docking of no less than 
oae-haii* the wooden ships of the river basin requirirtg current re- 
pair. 

The normal span of operation of maritime transport shix>s 
between dockings is presented in Table 

The period during which a ship undergoing capital or riiediux 
repair remains in the dock or the slip deperwis baaioslly on the voe- 
chanisation of labor and the use of trains asid mechanized horizon- 
tal transport within^-the installation. Experience gained from re- 
pairs on floating docks at a number of large ocean-transport itistsl- 
iations makes it possible to assume that with the pix>per organiza- 
tion of work docking for current repair (includl -g cleaning and 
patting underwater parts, examination and repair of all hail opea- 
ings) of a large marititae ship may be completed with 2 to ^ aayB. 

The calendar graph of the completion of dock work in the tae- 
chaaical section for medium and capital repairs of cargo -passenger 
ships around 100 meters in length and 1,500 horsepower (Figure 57) 
shows that the medium repair of a maritime transport ship In a dock 
can be coa®leted within l4-l8 days under normal conditions and with 
the necessary mechanization of basic operations. The period of 
capital repair in the dock is determined obviously by the hull work, 
which lasts at least as long as the repairs on the mechanical por- 
tion of the ship. 

The calendar graph, presented in Figure 5®, showing capital 

o 

repair in a dock to the hull of a maritime cargo ship of the lumber- 
carrying type displacing 3,0(X; tons, fixes the time for con^letion 
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01 ' ma oatagori- of repair at 1^5 days, me graph wao co.rs.iled from 
the calculation of repaira on a riveted ahip .«t uain, mcxlem .oeth- 
oda Of sectional repair of the ship hull employir.g crar.es on the 


docks and in the slip. 


*^todera methods of welded ships makes possible c 


considerable acceleration in the rate of cori^ietiou of repair vork 
and a reduction in the leng^di of tiue ships are in the ship-hoisting 


equipment. Report data on the actual time spent by ships in doclcs 


and Slips in various categories of repair ».ska it possible to es- 
tablish mean calculation times which can and m.rst be reduced in the 


rational organization of ship repair and the mechanization of la- 


borious work in docks. 


Table 36 presents mean calculated lengths of time ships of 


individual types remain in docks, aese tin.es stould be reduced 


through improving organization ar.i iacrc8Sir.g the- technical level 


Of production • 


The number of doc^ places C in ship-hoisting equipment in 


navigation throughoutThe entireyear may be determined from the 


following ezpreaslon: 




Where 7' - the numbei of ships of verious types in each group re- 
quiring oapltsl repair (according to the calculation program); 


- the sane for capital repairs; 


- the same for current repairs (requiring docking), 
r,, - duration of ships i„ the dock by groups for capital, 

medium, and currant repaira (following Table 36); 

^ - the annual time fund for work of shlp-hoietlag equip- 
ment; with navigation throu^wut the year - (365 - 5a - 6)0.96 
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The coefficient 0.96 takes account of the tloie neoesaary to 
repair shlp-i^ieting equipment. UUen the vater in which ti>e ship- 
hoisti.« e^lP«.nt is located freezes the fund of its work! ti»>e 
iu reduced correspondihsly. Ih this case the uecassory nuooer of 
dock-lxours in the nu.»er8tor of the expression aivea shove should ho 
determined only for loading of ahip-holsti::. c^.uipment duriu, the 
socB^r. If the ships raised iu the slip include those of various 

.,. 1 - rna- account ox* hoisting 

lensths, the possihiuicy muSv. oe td=.en xhxc 

oiuultaneouBly a or 3 ships at a oinsle dock pxBce. 

5>urins tte season when tne water is frozen the floatioa dock 
ahould be used for capital repairs of the largest ships, 'fhe slip 
ehould he used duri.vK the winter for .^dium arxl capital repairs on 

treasport siiips. 

It is usually considered possible, in addition to the hasic 
Winter loading of the slip of a river ship-repair enterprise, to 
place in the slip ships requiring mediuti repair i5 days beioie ..-.c 
freeze-up and ih days after the ice breaks up. 

After the water has been cleared of ice the slip is used 
for medium repairs on scows, while throug^K.at the summer the slip 
is used for capital repair and current dockios of iae transport 
fleet, in addition some of the dock places of the slip are re- 
served during the summer months for building ships. 

in selectii* the type of ship-hoistir^ equipment, in addi- 
tion to the oo^iaiderations enumerated above, attention should be 
directed toward the advantages and disadvantagea of each. It should 
be noted that hoisting and lowering operations using sluices are 
dar^us; they are efficient only for ships welghir^ up to aOu- 
300 tons, and they should be used primarily for oapital repair, of 

voodea barges. 
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The basic advantages of the transverse slip are; (a) Large 
capacity with independent lowering of ships; (b) The possibility of 
I’apid hoisting of ships out of the water; (c) Convenience of raate- 
rial-consumiag work (supply of laaterials, liaison with sections, 
c:.'ane servicing); (d) Operatiotial efficiency. 

The basic ahortcoiaings of tiie transverse slip include; (a) 
The considerable complexity of the tnechanicol and electrical equip- 
ment; (b) The difficulty of repairing the underwater portion of 
the hoistway; (c) The complexity of placing keel ships in the dock; 
(d) Tae great area required for placement of structures. 

The basic advantages of the linear slip include: (a) The 
small length of the caooring line required; (b) The possibility of 
providing easily for the looveraent of trucks without turns; (c) The 
siK^licity and reliability of equipnient; (d) The relatively low 
cost of the underwater portion and machinery. 

The basic shortcamings of the linear slip include; (e) 
Greater coiaplexity of placing the ship on trucks tiian in the trans- 
vers^ slips; (b) The presence of back pressure at the moment of pla- 
cing the slip on the trucks, thus preventing the use of this type 
of structure for ships of weak construction and particularly for 
river ships; (c) Greater water depth at the entrance than in the 
case of transverse slips, which may complicate construction opera- 
tions; (d) The need for help in lowering the majority of ships 
raised since only two ships may be lowered independently; (e) The 
considerable length of docks and their location beyond the terri- 
tory of the installation, i^iieh makes crane -servicing of the docks 
difficult; (f ) The difficulty of sending ships to the side docks. 

The basic shortcomlnge of ship-hoiftlng slipways (linear and 
transverse) are their small capacity, which makes them unprofitable 
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uluier tlie conditions of a ship-repair iiistelietion which iceeps ships 
tiirQUjipQOu.\> the vi^xeVf mifl cretaites dimcdltles in cranes end 

intra -installation transport to service ships in the slipways. 

The advantages of the box-type floating dock ihclude; (a) 
Inexpensive construction of the dock in con^arison with other types 
of docks; (b) oitaplicity of placing ships in the dock. 

Tiie basic shortcoiuings of the box-type f loating ciocit include; 
(a) Poor linear strength; (b) ater permeability, (c) Liuilted load 
capscity; (d) The iiupossioility of self -docking for repair purpo- 
ses; (e) Staaii capacity, limited to one place. 

The advantages of the pontoon-type dock include: (a) The siui- 
plicity of erection and speed of hoisting ships; (b) The possibil- 
ity of self -docking; (c) Sufficient Linear strength; (d) The pos- 
sibility of using part of the dock length (some of the pontoons); 

(e) Staaii number of service personnel. 

The shortcomings of the pontoon-type floating dock include; 

(s) The cotsplexity of administration and the requirement for high- 
ly skilled service personnel; (b) The necessity of cresting a deep 
basin for placement of the floating dock end spscisl equipment to 
connect the dock with the shore; (c) Small ospecity* 

The basic shortcomings of the box-type and pontoon-tj/pe docks 
include; (e) The difficulty of working in e water area which is 
poorly protected from the effects of weather, waves, ice, and cur- 
rent; (b) The impossibility of using cranes placed on the shore and 
the difficulty of transporting lo^^ds farom the shore; (c) Difficult 
working conditions # 

The advantages of dry and lock-type docks include: (a) Con- 

O O 

venleace, sit^licity, and safety of placing shipe in the keel 

o 

blocks; (b) The lack of limitations in tho dimensions and waists 
of ships hoisted; (c) The small length occupied by the mooring lines 
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of tne iastailstion; (d) The poBoibility of usiri^ craaes located on 
the lord around the instsllntioi; (c) The poooibility, favor- 

able oatural conditions (a drop in the water level), of reducing 
operating costs by using the rivorflow for the water supply. 

Shortootairigs of dry docks include: (a) The high cost and ioag 
duration of constructioAi (b) The hi,gii cost of operation in hoist- 
ing ships aniailer tnaa the calcuiation diiueiisions; (v) 'Jhe depen- 
dence of operation on variations in water level; (d) Difficult 
working conditions. 

It Sfaould be pointed oj.t, fortheriaore, that in large lock- 
type docks the transportation of loads arid the use of cranes is 
difficult over the entire area, 

ks has already been pointed out the selection of the type of 
snip-hoisting equipment sli^ouid be based oa operational considers-* 
tioas together with the solution of the general plan of the entire 
Snip -repair enterprise; it siiould be based also on technicel-econ- 
Oviilc co.lculatiori providing a rational basis for selecting a solatiou. 

Under the conditions of capitalist production the solution 
of the probleuis of the rationai selection of ship-hoistiag equip- 
caent is subordinated to the interests of extracting the maximuai 
p 2 X»fit by each entrepreneur » The selection of snip -hoisting equip- 
ment oy capitalist enterprises leads usually to sme 11 -cape city 
equipment (floating docks, transverse linear slipways). Under 
tlie conditions of harsh coa^etition and in the absence of the 
pj-anaed deveioptaent of ship-repair enterprises the construction of 
large -capacity ship-hoisting equipment is unprofitable. As a re- 
sult even large ship-repair enterprises, developing in stages, have 
installed several single -place ship-hoiating units (floating docks, 
siagie-place slipways) of random dimensions. 
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The planned system of the national economy of the Soviet 
state makes possible the most profitable and rational solution of 
the problem of equipping ship -hoisting structures togetlier with the 
development of ship-repair bases in each water region. The crea- 
tion of large hydraulic centers oa the iuiportant rivers of the So- 
viet Union simultaneously with tne solution of transport proble?DS 
makes it possible in a still greater aegree to concentrate capital 
and medium repairs in a small number of well-equipped ship-repair 
enterprises. All of this makes for the ujost efi'^icient deveiepiaent 
of ship-hoisting structures through the construction of laulti-piace 
equipment — ship-hoisting slips -- with the minimum capital ia- 
vesstment per dock -place. 

The sijr^ler and laore highly perfected plans worked out by 
Soviet designers for ship-hoisting slips toakes possible their ef- 
fective use for river and raeritime ship -repair enterprises hoist- 
ing ships weighing up to U^000-6^00u tons. 

The fnethod of conatructiag the oaderwater portion of slips 
used at the present time by Soviet builders, without cofferiaoiS and 
using clivers, provides maximum efficiency in the construction of 
slips for hoisting maritime ships with great depths at the entrances. 

Thus simply for hoisting e small number of very large ships 
and for current repairs on other ships it is efficient to use raetai 
floating docks for maritiuie installations and wooden floating docks 
for river ship -repair installations. 

One of the basic factors influencing the selection of the 
type of ship -hoisting equipment is its cost. Figure 59 contains a 
diagram of capital investment per dock-place as a function of vari- 
ous types of ship-hoisting equipment for river ship-repair enter- 
prises. For calculation standard 3,00U-ton dry-cargo metal barges 
measuring 85 x l4, and 600 -horsepower twin-scr®^ Diesel tugs meas- 
uring Uo X 8^ were used. 
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It follows froca the figure that if the nurnber ox" ships hoist- 
ed siraultaoeously does not exceed two it is desirable to use float- 
ing box -type wooden docks for river enterprises » if the nuiaber of 
dock-places is more than seven the cheapest construction is a ship- 
hoisting slip. It should be pointed out that recent work has dem- 
o -strated some reduction in the calculation of costs of ary docks 
and lock-t^pe docks which, when tne drop in water levels at aeuis la 
expi.oiiiea, asuail./ i'equiro couoideruole expense for surx'oundiag 
structures . 

The diagram of the cost of docki ig, eons tr^ac ted from date by 
Snginear D, I. Zinevich, as a function of the type of ship-hoisting 
equipment and the number of dock-places (Figure 6.;) shows the iden- 
tical efficiency of using dry docks, lock-type docks, and slips 
with a scdail number of dock-places in the construction of river 
enterpr Ises « 

It should be pointed out, however, that practice in the con- 
struction of slips In recent years has shown e considerebie reduc- 
tion in cost and operating expenses through standardization of equip- 
ment and simplification of structural designs. 

The diagram shown in Figure 6j. presents comparative date for 
all types of ship -hoisting equipment and makes it possible to de- 
termine the economic efficiency of their application as a function 
of ethe number of necessary dock-places = 

Wooden box-type docks are efficient in operation when two 
dock-places are used simultaneously, while multi-place dry docks 

and lock-type docks may be used efficiently when up to six ships 

@ 

must be hoisted slmaltaneously . When more ships must be hoisted 
simultaneously the moat® efficient ship -hoisting equipment for river 

o 

infitelietions is the transverse slip. 
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In eonatructing the above dlagreoia the following cociditionei 
amortization write-offs were assumed i for dry docka^ 2.5 percent; 
metal floating docks^ 3.5 percent; wooden docks, 5 percent; slips 
on concrete piles, 2 percent; temporary wooden slaices, 30 percent; 
all types of fittings, percent. 

In calculating the coats of laaintenance of ship -hoisting 
equlpinent the following percentages of original cost were taken as 
the costs of laaintenance: caachinery, one percent; oaildings, struc- 
tures, etc, 0.5 percent: current repair of sti’uctores, one percent; 
equipment, 4.5 percent. 

^fnea the dock perticlpetes in hoisting ships of tons* 

displacement onto the bank (three dock-places) the number of hoist- 
ings per dock increases from 50 to 142 per year, while the cost of 
hoisting arid lowering by the dock drops from 9,0G0 rubles to 4 , 300 , 
and to 6,5>00 including the cost of placing the snip on the bank. 

The cost of docking a ship for capital repairs lasting 45 days 
equals 5d,0G0 rubles for a floating dock and 26,000 rubles for 
hoisting the ship by the dock together with placing it on trucks 
on the shore. 

These data confirm the econotalc efficiency of using com- 
bined ship -hoisting equipment with smell changes in the water level 
and with difficulties in the construction of the underwater por- 
tion of the ship-hoisting slip. 

The table presented below is a comparison of the costs of 
placing a single ship in a ship-hoisting structure (hoisting and 
lowering the ship and keeping it under repair for 10 days) for a 
maritime ship weighing l.OOG tons: 
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Type of Ship -meting Equipment 

Cost (rubies) 

Dry dock for one ship 

3 l,oou 

Linear slipway 

l 6 , 0 uu 

Transverse slipway 

i2,00o 

Floating oietal dock 


Slip with 10 places 

6p6oo 


The equipment adopted for river ship -hoisting slips makes it 
possible to stendardize their basic eletaents and to organize tlieir 
serial production. 

A single hoistway with two standard clitQfirxBions has been 
adopted as e standardized element for e ship-hoisting slip. The di* 
niensioas of the equipment 5 the number of hoistways ^ and the depth 
at the entrance are determined by the weiglit, length, and degree of 
iffimersion of ships used in calculation. 

Use foay be made of new structures in th '5 following sequence: 
initially as a slipway (a single inclined po 3 rtion) with subsequent 
developoieat into a two-part slip. The basic data on standard trans- 
verse slips and slipways are presented in Table 37 . 

Box-type floating docks should be used only by enterprises 
which repair wooden barges. Dry docks amt lock-type docks may be 
use! by river installations only when the water level is constant 
(on weir-controlled rivers) under special conditions which consid- 
erably reduce the cost of the structures. 

After selecting the type of ship-hoisting structure it is 
necessary to sake a careful deteraiination of its basic dimensions 
in order to meet the requirements for hoisting all types of ships 
prescribed in the enterprise plan. The adoption of a solution with- 
out sufficient analysis of the maxi urn ditaensions of structures in 
terms of the maximum permissible alee of ships may cause unneces- 
sary increased in the cost of ship -hoisting equipment. 
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One or zhe decisive eietaeinso or mij sliio-iioistiri^ 3trjcLui*e 
is uhe leagtxi along uhe koei oiocks* Thererore tne rirst act sdoold 
oe -oo de'oeroiiae Uxe ieogta of the sliipo usaigaeci to ^ne onio- 
repuir enterprise;, as Iq Figure Fnis diagram s^iovjs unet 

ror purposes or c^alculatioa a seir-propelied snip lueters loiO;- 
should be adopted since there are no .lonaer seif- irO’')®.? lei t-'i-'cs 
Olid OiiiF s actaii ixaaoer of aon~aei-i* -propelled ships whose lea. ■:tii 
varies in a broad range iron 9.. ..o :4eicrs. 

ihen a oo-oailed point d;lagx*a:;i Is conotr^-cted oi toe w.ldti. 
o.r (die ships assigned to the ship -repair eaterpriae go 0 fvinctiori 
oi' their length and degree of initiiersion. nnalpzing the diOoriou^- 
Gioo Da points on tne diagrssis one rnof deterinine which seif-pro- 
pelled ships, few in number but deterinin<ng the liaiitiag sise ol 
the slip, should be eiimlhoted ana sent to another enterprise u If 
the w.i.d«lig length, snd degree of i^rtnersion of iridividuel shies 
considerably exceed tlie di^iisasions of the others these individusl 
ships should be eliiuiaated frooi the calculation, 

The point diagram sliown in Figure 63, of the weight (dio- 
placement) of snips ss a function of msiv Isngtn, provides a aolu- 
tion in which three sell’ -propelled ships ahouM b ^5 Sent to another 
snip -hoisting structure, since three points on tlie diagram are be- 
yond the limits of 500 - 6 CX/ tons of weight, while noxie of the other 
ships exceeds this value. " 

If among the ships used for calculation there is a short 
ship with coisiderable weight and degree of iraraersion it obvious3.y 
catinot be used on the slip being designed since Its weight is con- 
centrated in 8 siaall length which makes a specific h>t>^hng per 
"pog.” laeter of length considerably exceeding the loading of other 
ships in th© calculation program. 
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The represeutation in the form of a system of points of the 
basic eleraents of ships in the calculation proi!?rai& a function of 
their length makes it possible to adopt en optimiua solucion which 
eiimiriates e number of ships from the caicuiation progreui of the 
ship-repair enterprise or from the design of ship -hoisting eQuipaeat 
of two types: a ship -hoisting slip for the overwhelming majority or 
ships end e single floating wooden dock. Tne latter shoala proviae 
for repairing ships with laaximiua basic elements, varying within a 
wide range, i.e., the tneximaai suitable for repair in the floating 
dock. The final solution may be adopted only after working out the 
design problem with two variations of the selection of ship -hoist- 
ing equipment. 
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Taole 36 

Cslcalated Titae of Stiigs In Dock duriiig Repair fin daysV ] 

rn- . Tifae in Dock for Repaxra 

Ship Capital Medium Current 

Moritiiue Slilpa 


Cargo-pasoengerj up to meters long 

T-3 



Cargo -passenger, over 10 me Lera long 

oO 

26 

o 

Dry-cargo, up to 10(, meters long 

40 

15 

4 

Dry-cargo, over IQo meters long 

‘i-0 



'rankers, up to 10:. meters long 

15 

Iv 


Tankers, over meters long 

50 

C5 

0 

loeoreakers, up to 70 meters long 

45 

25 

0 

Icebreakers, over Jj meters iorig 

55 

20 

1.0 

Tugs, up to i,C:C0 horsepower 

35 

12 

3 

Tags, over 1,000 horsepower 

40 

15 

0 

Oon-self -propelled metal ships, up 
to 6v. jaeters long 

^5 

10 

4 

Ton-self -props lied metal ships, over 

6o meters long 

35 

12 

5 

Scows 

45 

15 

5 

River Ships 




Cargo -pass enger 

55 

20 

5 

Self-propelled cargo 

45 

15 

-- 

Paddle-wheel tugs 

4c 

10 


Screw-type t-^gB 

40 

12 

— 

Bry-cergo hsrges 

35 

12 


Tank barges 

4o 

15 

— 

Wooden barges 

35 

10 

3 

Scows 

4o 

15 

5 
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Table 37 

Baaic Data on Staruiard Transverse Slips and Slipways 


Basic Data on Ship -hols titiig S true tores 


Standard Dimensions of Equipmeat 


Oaicalation load capacity ofaLllars, in tons i>.} 

Jii i.calotiori load on pillar roll (aiean), in 

tons 1 


ujad -lifting capacity of dockyard trucks 
(fOr the slip)^ in tons 

Tractive force of windlass (with pulley, 
in first case) 
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CHAPTER XXIII 

EGONOf^IC PORTION OF THE DESIGN 

SECTION 94 , BASIC CONSIDERATIONS Pages 4^4-468 

An ifoportant part of the planning of the construction or 
reconstruct ion of a ship -repair or BhiL30ui]jdins enterprise is to 
use a definite system of calculation and teehnicaleconoiiiiG indexes 
to check the progressiveness of technical nonus for the utilization 
of the enterprise's production resources (pr^xiuctive area# equip- 
ment, roanpover, and iisaterioi and power resources) odopted in work- 
ing out the design# and tiie genei'al economic efficiency of the 
planned iriSta list ion. 

All of tiiese problems are solved in the economic poruioa of 
one design. The economic portion of the design of a ship-repair or 
e shipbuilding enterprise includes# by sections and service eP^^ups: 

(a) Design calculations of tne c- 0 Bt 8 of production us- 
ing specifications for the expenditure of iaateriais in goods and 
oionetary units# calculation of the number of iaaapower, the wage 
fund# end esthetes of section expenses; 

(b) A table of capital Itivestments for basic purposes 
(buildings, structures, transport equipment# inventory# etc): 

(c) Tschaicsl-economic indexes. 

For the enterprise as a idjole: 

(a) Economic records, including the enterprise program 
expressed in goods units end in idioiessle prices# the combined spe- 
cifications for materials consumption# a calculation of the nui^er 
of personnel and of the wage fund, an estimate of plant-wide expen- 
ses# 8 summation of expenditures for production, end calculations 
of the costs of coniaercial production to be turned out by the en- 
terprise; 
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(b) A combined est-iroate of expenses for the construction 
or the reconstruction of the enterprise. 

(c) Technical -economic indexes cheracteriaing the level 
of orgaiiiaation and technology of production end the efficiency of 
planned construction. 

Methodologically it is very iaoortant to work oat the econo- 
mic portion of the design simuitancously with the technological and 
structural parts. Tne section design calculations and technical- 
economic indexes make it possible to determine whether the techno - 
logical solutions adopted in designing individual sections and div- 
isious of enterprises are rational and efficient. The calcuiations 
of production costs and the tecirmicai-economic indexes by individual 
secxiions, divisions, and 8ti*uctu3res must therefore be worked out 
end analyzed simultaneously with the technological portion before 
tne section design is completed. T^ien the designers (specialists 
in individual parts of the enterprise design) and the chief design 
engineer may, if necessary; on the basis of sn analysis of economic 
data, check to see whether technical solutions have been adopted 
which provide for (oore efficient economic indexes for individual 
sections, divisions, and for the enterprise as a whole. 

The bssic question which ouist be dealt with in the economic 
portion of the design is the effectiveness of planned capital la- 
vesttoents, i.e., the economic purposefulness of construction or re- 
construction of the planned enterprise. 

The resultant indexes, which characterize the economic pur- 
posefulness of construction or reconstruction of a shipbuilding or 
ship -repair enterprise, are: 

(a) The volume of capital investment; 

(b) The cost of ship repair and ship construction; 

(c) Labor productivity; 
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(d) Tiie length of the production cycle for all types ox 
repair of maritiaie ships and capital repair of river ships, as well 
as of dock (slip) repair of river ships during the navigation season. 

The scope of cepitoi investtoents is shown by the index of 
total production in wholesale prices per ruble of basic resources. 

In addition, e very itnoortanxi factor in evalueting the ef- 
fectivensss of capital investments is 'idle index of reduction in 
ship down-time during repairs in comparison with analogous eater- 
prises j this is particularly important for down-time for ships un- 
dergoing capital repair. Accelerating the repair of the fleet will 
increase its operational efficiency, reduce the detaand for capital 
investments in the construction of new ships, and will substan- 
tially iiaprovG the operating indexes of each transport enterprise. 

The overall index characterizing the technical efficiency 
and level of operations of an enterprise, in terms of production, 
labor productivity, and econocay of materials and other production 
resources, is the cost of production. 

Reductions in the costs of production of vQxy laborious ship- 
repair operations, and of shipbuilding, ife provided for througli ia- 
creasss in labor productivity resulting from the mechanization of 
isborioue manual production and hoisting -transporting operations, 

□y the use of progressive tschnologicsl processes, by the introduce 
tion of the elements of assembly -line production in individual 
areas, by the selection of rational technologies! n^tJ^iods of ship 
repair and construction, and by other methods. All of this pro- 
taotes t.he development of progressive socialist forms of labor and 
bile achievement of high indexes of equipment utilisation. 

Reductions in production costs are also brought about throu^ 
the introduction of progressive norois for the consua^ition of mate- 
rials, fu^ls, and power as a result of their rational utilization, 
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redaCuioas xa waste end ioss^ rei.)xaciiig expensive iaateriols wioh 
ciieaper o.ies^ redaoin.^ oi£ioaa..G Oi.' uiateriai rejecued, arui rational 
or^^oaiaet^iori or productioit ^oorciinatio.. and ia8teriai-.:.Gamiicai sup“ 
0u.j.e3. An iaiporoanc I'actor 1 . radaciiig production coats iB aie 
soiaction Di roLlonui iortcs o:' adtaliiis tree ion. and Berviciiie, ^ne 
sectioao^ diviGiOii3_, a:,id idie enterprise as a whole while 3 \dlL 
oOaervin^^ strict ecor^onues am elialnatia-j saperiM-AltieG In .>aTso:i" 
aei and other areas* 

Miaitsiaia^ uoe Suui or capital investoierits itiade ac any one 
tirne is en iiinortant ciesns of lowering costa tiirou.,p. reducing tne 
a^nount of auiortisotion write-offs* 

Coiieiusions as to the econ,o.nic efficiency of a piatmed pro- 
can us irawn oy coupGri'-iy, trie uatn on tne-; ecoaoiuic portiOii Oj.' 
the design^ calc ulat ions, arid teciiiricai-ecoaamlc indexes with cor-- 
responding indexes for aiialogpus enterprises. For Sucii a coiii^ari- 
son the econoniie indexes o.f the design must he worned oat in nar- 
fiiony with existing portions of the TsSd [Gentrsi statistical Ad^iun- 
istration?] of the Gouacii of Ministers USSR, the Oosplaa [State 
Pianjj tne ministries of the roaritiine am river fleets, and other 
ministries, accordiog to the aiethod for coa^iiing plans and re- 
ports of industrial enterprises, 

SfiCTIOII 95. COMPILATION OF BSTB4ATEB OF PHODUCTION WASTE, AW 
CALGUlaTIONS of COSTS. 

The goods indexes (eonsumption of jaateriei, labor, end otiier 
resources in execution of the production program) worked out in 
the teclinologlaai portion of the design should be evaluated in the 
economic portion in such units that all the various eleraents in the 
production process can be added up. An evaluation of the goods in- 
dexes of the design, expressed in monetary units, is an exaa^le of 
such a universal measure. Adding up the ente prise *s individual 
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expGnaes connected with preparins production will s^iow the cost of 
production. Thus the cost of production includes, in aionetery 
fona, all expenses directly or indirectly connected with preparing 
production. 

A distinction is jaade eaong section, iastailation, uiid eoui- 
niete (ccawierciol) costs of production, section production costs 
ere detemiicieu. by the expenses connected the operation o* the 

particular section. Instslletloa costs of production include all 
sectioii costs plus installation -wide expenditures. The coQipiete 
cost of prouuctioii is ootposed of the plant coots and nonproduction 
(extra -installstioa) expenses . 

All tije expenses making up the cost of production of an en- 
terprise ere grouped Gccording bo their priLtiary elerjents and expense 
itetca. Prlti'ary elements ere those expeitiitures which, within a 
oirigie enterprise, cannot be broken down further into their coirip- 
onetit elements. 

Productioii costs consist of the followi ng prioiary elements: 

1. Materials (oesic and auxiliary), purchased pai'ts, end 
setaif inlshed prcKiucts; 

2. Contrsctuai deliveries; 

3. Fuels; 

4 . isjLectric power ouu«9iucd outside; 

5 . Wages (basic and supplementary) of all personnel; 

6 . Charges to wages; 

7. Amortizetion; 

6 , Miecelleneous monetary expenses. 

An estimate of expenses for production, which include© a to- 
tal of all enterprise expenses connected with its productive opera- 
tlons, thus determining in tlie finsl analysis the costs of overall 
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aad coQHaerciel production, is oonipiled from prin-sry expense ele- 
caents. 

Section and insta lie tion -wide cslcuiations are made to deter- 
mine the costs of itidlviduai t;ypes of parts, semifinished products, 
and services, and estlrosted expenses for production. 

The primary expense elements, depending on their connection 
Tfith the production process (their economic content), are corabined. 
in the calculation, with tiie expense items. All expense items in 
the calculation are subdivided, on the one hand, into basic or pro- 
duction expenses directly connected with the preparation of produc- 
tion, and, on the other hand, expenses for administration end ser- 
vicing of production (overhead expenses). 

Unlike the items of the production estimate, each of which 
contains only one primary expense elejaeat, most of the expense 
itesos ill the selculatioas are coa^lex, i.e., they consist of ail or 
some of the priouary eletuents enumerated above. 

Depending on the method of relating them to individual types 
of production, expenses are divided into direct ( imaied lately rela- 
ted to the cost of an individual type of part) and indirect (divi- 
ded over the cost of various types of parts). 

If the tasthod of coo^iling a production estimate, specifi- 
cally that based on the list of primary elements, is the only one 
used by the enterprises in all branches of USSR Industry, the 
structure of the calculation sheet (expense items) and the methods 
of determining the Indirect expenses among individual types of parts 
are different in different operations and branches of industry. 

The industrial enterprises under the ministries of the raari- 
tifoe and river fleets have a method of breaking down the indirect 
expenses (section, installation -wide, and others) proportional to 
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the sura of the basic production wage of workers based on the wage 
scale (without extra payments)* 

In calculations of shipbuilding and repair, raachine-building 
parts, and other industrial production of ship -repair and shipbuild- 
ing enterprises under tiic ministries of the rnaritirae and river 
fleets, expenses for production are grouped according to the fol- 
lowi ig expense items: 

1. Materials (according to the established IIsg); 

o 

2. Cost of waste (subtracted); 

3- Semifinished products made by the enterprise: 

Contractual deliveries; 

5 * Contractual labor; 

6* Deck and technical equipment (excluding items for hous- 
ing purposes in ship repair); 

'i* Basic wage of production workers based on the wage scale 
(tariff fund); 

Additions to the tariff fund; 

9* Supplementary wages of production workers; 

10. Total of basic and supplementary wages of production 
workers ; 

11. Charges to the wage fund; 

12. Section expenses; 

13 « Installation-wide expenses; 

1^. Special expenses; 

15» Extra -installation (nonproduction) expenses; 

16* CoB^lete cost. 

In order to coiapile design calculations and a production es- 
timate according to a method identical or similar to that used in 
practice for ship-repair end shipbuilding operations, goods indexes 
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ot vfts 'wCCiitici.oglc&l portion c?r uxiq ciuGlf^n uaist bG worlcsd ou't ond. 
grouped, taking into account the requirements ox' this uiethod. 

Below are given trie ciiaracteristi.cs oi’ individual expense 
items, luethodoiogical Indications of the order in which they are to 
oe determined and evaluated in t^netary terms, and t-neir reiation-* 
ships to productioti coats. 

o 

Material Expenses 

The following items are the basis inr workiag out the voiuiiie 

o 

Of materia^ expeoaes in corapiiing costa: 

1. The spec ificat ions for expenditure oi' basic and aioxil- 
iary niateriais and pijrchased semifinished products, inforraetion oh 
contractual deliveries, ship equipment, and fuel, worked out in tne 
technologicBl portion of the design by individual sections and iii- 
stellatioa-wide divisions j 

2. Prices of prepaid storage for the planned enterprise. 

In the expense spec ificat ions materials are grouped accord- 
ing to current standard iteios, with the exception of materisl used 
to ser^’-ice operations; their cost is included in section and in- 
stailatioa-wide expenses. 

The price for prepaid storage for an enterprise is estab- 
lished on the basis of a special calculation and includes; 

o (a) The cost of materials, equipment, and ship fittings 
according to wholesale supplier prices (according to price list).; 

(b) Transport wages (transport tariffs) together with 

© 

all aupplsjaentary fees; 

(c) Enterprise expenses for loading, unloading, and 
placing in warehouses; 

(d) Paymente to supply organizations. 

Bemlflnished products manufactured by the enterprise Itadf-- 
steel, cast-iron, end nonferrous castings, forgings, luotoer, etc •• 
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are iiielucled in the costs of couiiaarciai production accordiur to tne 
cost established iu the correspoiidiitj; desi^^-n cnlculotioas. As a 
oappleaerit to the eoonortic records aurntxary spec ifi cat. Ions are -siveri 
of the consaiQption of tiiateriais, purehosed se;Aifinished products, 
parts, sfiid coutrect.^al supplies, is i^oods arid raouetory units, show- 
in^l their breakdown by ue-iivery reoions. 

-^iie duvu on s;uppj.,v re^^ious ‘.inuie lo posij,._o.Le co deterrdi o the 

purposefulness of the planned branch eni inter-oraiicii JoordinatiQo. 

o 

In addition they provide o oasis for soiviui^ the prooLeii; Oi' t-io 
scope of expense for transport tariffs in the total of prepcrea 
storage fees ay individual groups of tiiateriais, equipiaetit, parts, 
anti fuel. 

oluraber of Personnel aroi Wsve Fu.nd 

In the technological portion of the design tae perso.aioi of 
oiie sections, euxiliery divisions, and in at a 1.1st ion -wide services 
ore divided into the foiloi-Jiag categories r workers, engiaeeriii'- 
oecri'ucdl workers (IT”), service persotinel, yourt,ier service perso - 
liei (140?), guards, and apprentices. 

Depending on the fuiictions performed in tne product ioa pro- 
cess of any given enterprise the workers sre divided into basic 
(productive) and auxiliary. 

Sasic workers include those in the basic production sections 
(raachine-tool, ©ssembly, and preparatory) directly occupiesd in pre- 
paring the enterprise’s basic irKiustriai production. 

Auxiliary workers are those in the basic sections occupied 
in secondary operations (repair, transport., etc) and all workers in 
the auxiliary sections aiid installation-wide divisions occupied in 
basic and secondary work. 

The wage fund is the sum necessary to pay the enterprise per- 
sonnel for a definite period of time (the year, quarter, month). 
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The planaed war^e fund of the workers Inoludoa: 

1. The terix'*!' wage l.e* , the Vcigee paid for ciuie 

worked acaordiag to iiooriy and piecework tariff rates; 

2* Legeiiy prescribed overtir^ie and supplementary payments 
in addition do the tariff wage fund. The tariff wage faaci, oogetaer 
witii overtiuie and suppiemerrtsry payments, cQ'.aprioes tne acisio wage 
fuvid. Overtiiiie and sappieuientory paymerits iriciude paymeuts to 
piecework workers according to .she sliding scale, oo-uses ;^o uo_ti “ 
iy workers, etc. 

3 . Supplementary wages, iao lading payments for oasic and 
suppiamentary vacations, for the performance of social and stex^e 
ooligations, for the time necessary to trovei to vacation places 
and beck, and paymaots to workers in re:;iote locations (the Far 
horuh, etc). 

Planned wage funds for engineer iag- technical workers, ser- 
vice personnel, youager service personnel, and guards, over aid 
aoove tue official xrages paid, include supplementary payments for 
working in remote locations (the Far riorth), for iojigevity, and. oo- 
auses for plan fulfilliaerit. On trie oasis of the labor content of 
the production pro£prum, the odministrative system adopted, and the 
ssrviciag of production, calculation inforniation is corapjOed on the 
nuraber oi’ personnel and the wage fund of th^ planned enterprise. 

The information on, the number of personnel in the individual 
sections and divisions, wliich is the starting data for calcuisting 
the wages and the plan for preparing and filling out the cadres, 
omst be worked out by groups of occupations and the mean category 

fS) 

for each group. 

The number of production and auxiliary workers occupied in 
perfomiins basic operations in the auxiliary sections is determined 
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by dividing,-; tne Ubor coateat oi tne production proi^rarn by tiie ea- 


3 1 ti le fund per worker as established in tiie plan. 


numbers of pr-xluctive workers in the basic and Ui^ixiliary 


sect-ions, engineering-technical workers, service personnel, younger 


service personnel, and guards are determined from tlie breakdovi 


fitions according to technical service noroiS existl'ug in the 


piauned orga .ii^ion* 


The taethod of calculation in the plan for the wage fund of 


L3roductive and auxiliary workers occupied in performing the oasic 


operations in auxiliary sections differs somewhat from the method 


usual in planning* “The difference is associated with the lact uhat 


the labor content of the product ion progprem in the plan is determined 


not from output norms existing in the given branch ot x^sdustry ouv 


according to progressive technical norms. In this co.iaectio'i, in 


determining the wage fund ia the plan, the hoarl.y rate for category 


should be established not aecordiag to ttie tarix’f but by calcu- 


IhG cslculation hourly wage of workers includes, in addition 


to the hourly rate for piecework workers [sic], en additionel pey- 


faeiiG according to estimates of overf ulfillmout of existing output 


For the planned enterprise the calculetion. time rate for 




r, X , ■! eao /n-P +*Vi<» v»okTr-\/>-»»+ (-ici4'«a ;*y i 


ing enterprioes analogous to the planned enterprise. 


The wage fund of productive workers, and of auxiliary piece- 


work workers, occupied in performii^g basic operetions in the auxi- 
liary sections and installation -wide divisions is calculated ap- 


proximately according to the following scheme: 
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1. [lame of sectio i and. iastaiiatioci-wide dii’-ieion 
d. Labor content of production program, in thO'usandB of raaa-iiours 
3 . ['^ean tariff category 
Mean. coefficient 

p. Hourly calc ala t ion rate .for u piecework worker [sic] of cate- 
gory I (with bonuses) in rubles 

o. Hourly calcaia&ion rate for e piecework worker [sic] .in tne 
man category, in rubles 

7. liage futm of & productive worker according to cslculatioa rotes 
for the production progreiu, in thousands o.t’ rubles 
Overtiiiie end suppiementcry pcyments in addition to the wage fund, 
according to cslouiati.on rates 
d. In percent 
7* In tliouaends of rubies 

10 4 Basic wage fund of productive workers, in thousands of rab.les 
Sapplementery t/oges o 

11. In percent of the basic wage o 

12. Ill thousands of rubles 

13. Wage fund (basic and suppleuieritary), in thouseiids of rubles 

14. Annual time fund per worker, in roan-hours 
ip. Mean annual number of production workers 
16. Mean wage per product ioa worker 

For the other categories of enterprise personnel there is no 
practical need to separate basic and supplementary wages, and the 
wage fund may be calculated on the basis of official inforniation 
end payments, including supplementary payments for longevity, for 
working in remote locations, and bonuses for pLa.i fulfillment* 

In the summary estimate of expenses for the operation of the 
planned enterprise the wage funds (basic and supplementary) of all 
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2 stei 3 orie 3 of personnel ore combined, in a single item the wogee 


(oaaic and supplementary ) . 


In -Che section anti iiostoilatioa-viae calculations the wage 


t’arid of productive workers refers to basic (productive) expenses, 


orokeii down into basic 


Supplementary wages. The wages of aux- 


iliary workers and other categories of personnel refer to section 


id installation-wide expenses. 


Calculations of wages include deductions raade to organs 0.1’ 


social feeding equal to 6 .';’ percent of the total wage fund. 


The estimate of prcxiuction expenses and the calculations o^‘ 


2osts include wage items according to the above breakdown of the 


Special ijoepenses 


Thtb calculation item entitled ’'Special Expenses’' of ship-re- 


shipbuilding operations includes expenses for the prepara- 


tion and osginning of production, for meetiiti the cost of tepjpiets. 


tools, and attachments, corap iiing and expert treatment of plans and 


estimetes, ooservetion of the iJ^R Registry for shipbaildiny, iria 


chine -building, raedium, capital, and restorative repairs 01 ships, 


the use of snip-hoisti.ig equipment and flostiog cranes, leased 


Some of these expersses (preparation of templets and tools. 


the use of ship-hoisting equipment, etc) refer to the services of 


corresponding auxiliary sections and, in the breakdown, are inclu- 


ded under the item '’Special Expenses" in the celculations of indiv- 


idual types of operations end parts. Concerning other special ex- 


penses not connected with the functioning of individual sections 


(compiling and expert handling of plane and estimates, observing 


the USSR Registry, etc), a separate estimate is coi^piled with sub- 
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eequeuC broalcdown of these expenses in the installation-wide ealcu- 
ietions. 

Kxperises for the Servloiiig end Adtiiinistretion of Operations 

This category of operational expenditares incluclea section 
and iastailation-wide expenses. Section expenses include those 
connected with the adtainistration, servicing, aiKi Safety of section 
operations. Below is e list of items in the section expenses o-' 
ship-repair and shipbuilding enterprises serving the maritime ana 
river fleet: 

I. r4ateriai for general operational purposes. 

d. Fuel, power, and water for general operational purposes. 

f . Basic Gild supplsmentery wages. 

4. Items in the wage fund. 

i?. Expenses for iaoor safety. 

o. Maintenance of buildings, structures, and inventory. 

7- Msiutenance of equipnieut. 

* 

f. Wear, repair, and restoration of low-priced tools, at- 
tacfiiaents, and division inventory. 

9. Current repair. 

10. Maintenance of section laboratories and expenditures 
for rationalization, experimentation, and research. 

II. Maintenance of section transport. 

12. Amortizetion, 

Installation-wide ei^enses are those necessary for the in- 
stallation admlnistrstive personnel, for dispatching, service trav- 
el, rationalization, invention, labor safety, office expenses, pos- 
tal and telegraph expenses, etc. 

The totals for estimates of section and installation-wide 
expenditures are determined by calculation of their individual items. 
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Art iLiportoat position in these eatiniatea Is occ ser- 

vices oi auxiliary sections nrid iinstallat ion-wide ui visions (suo-* 
piyln- stcoiu, electric power, water, arjd ooiripressed air, repairlvi ' 
instaiiatlon eqaipuient, etc)* The expenses ore estaollshea bj 
creskin,' down these cervices tne coasciaini^ sectio..G. 

Tne iva,>3 Tand oC auxiliary v/orkers end othex* persoanei (e:i-. 
t;ineeriny-techriicai workers, etc) is deterfuine.! Iro- culculatio--; 
iriforcnation of the coig*espo:idiiiy sections uan iristu Hat ion-wide 
personnel . 

Aaiortiaatiori writie-olfs are detertcined Iron ehe cose o/ 
casic section resources and existing nor-ns, 

Tne a'liiOuuL ol oasic sectioa resources is determineu oy the 
cost oi’: 

(a) BaiidinuS, struct. tree, and special fllttiii^^s Irorc 
the dote on construction estitates; 

(o) Eouipaent the inforniation oa eQaipuient^ Bhofj- 
ing its lull cost iiicludiug pays.ie'ats to suppliers lor eqaipiuent ac- 
cording to price lists, transport expenses, payments or sales or- 
ganizQoioiis, aai expenses lor rouudatioriS (according to estiioates), 
IQStBilGtiOn, Slid littitlf^j 

(c) Tools and inventory, equel to 2 and do percent, 
gespectiveiy, of the cost of equipment, if this has not been in- 
cluded in the equipment ini’oriuatioru 

The following norms are used to determine the total of amor- 
tization write-offs; stone buildings, 2*5 percent; wooden buildings, 
6*3 percent; hydraulic -engineering structures, 2 percent; equip- 
ment, 5-6 percent; tools end inventory, 10 percent. 

From other items of overhead expense (tool wear, labor 
safety, dispatching expenses, etc) expenditures are established 
acQoi*ding to norma worked out by the planning organization in terms 
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of definite indexes (number of pereoniiel^ mbqq I'undj cosc of 'c^oois, 


Section expenses are oroken dow^i ataong costa of individnuj. 


goes oi worr„ t 


and parts proportional to the Gxpetjditures xor vagea 


to prepare a 


given pert or to perfor.'i a definite type of worM. 


Section overheaa expenses us a percentage of vjugsa are aeter- 


tnined fro.ii tiie foiioi/i 'g expression 


where k = the perceatege of oecoion expenaoa 


T « the to cel esticoatec 


section expeeaeo; aau 


the tariff wage fuou for productive workers 


Installation -wide expenses as a percent of the tariff wage 


fund for productive workers are estauiisneu once for Lne orcterpr. 


Id are deterniincxl from the foli-owiiig express io.: 


where = the percentage of installation -vide expenses; 


fs total estiJisstes of section -I'ride expenses; .u.ii 


F-. =5 the tariff wage xlind for productive workers throughD.^t 

j 


the enterprise. 


Itonproductive Expenses 


nonproductive expenses include expejiditures of the enter- 
prise on write-offs for research, norm-setting, experisaentai work, 
statidardization, end the Bisintenaace of the superior khozraschet or- 
ganization (the atearaship corapamy, trust). In cost calculations 
these expenses are broken down in proportion to sPl installation 


The development of cost indexes should begin with compiling 


estimates of production expenditures and a determination of the cost 


of services of the installation-wide divisions and auxiiiari,^ sections 
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The total of expenditures end the coat per unit proauctior: 


of iri8tyi]-atioii-wiue diviatous ( transmisaiou of electric power, eteeiu, 


oxygea, and acnapresaed air; transport serviaea, etc) nan be 

do-ber- 


.lined in a a ingle caicuiation taale according to trie 

scxieiue 


tiioi/ti iti Table 



Table 101 



Caica lation Table for Betertciniiit; Expenditures and tne cOSv 
Unit Prodv^cu’ca of gu Instailation-Wide Division 

per 


P 5^ M P t“‘ C 

K. 53 p t- cy 

s s- 5? i p !-■ 

I C.ei'i3 Oi' Product iOil iixpense h; » 3 u. 

' H f. 

C a d 

ri 0 C7 

b" H 

^iiis for 

Determining 

.Expenses 


1 8 



[1] [dl idl i-^1 t?: 

lul 


I, Pri::iarf Expansec Caus^. Directly tne 

Divicion; 

Total i;iLtterial expenses 

Specif iCQtions 
of [Otter ial 
expenses «.?o» • • 


Tav;e 3 of ■warders in oesic operations 

dauuer of per- 
soirnei and 
wage if fid flo. . . 


(a) According to toriff 

The sojae 


(a) Overt line sc.d sappleiuentary -psyiients 
in addition to tnr’ii.i. wage j.’u.L'iH. 

The seifie 


(c) S'applesBentary wages 

The same * 

■e 

VJGgos of ssrviae Bod i^drainistrative 
personnel 

The same 


Additions to wage fund 

Aifiorti nation 

6 “7 percent 

o 

Q Basie re- 
sources 


Miscellaneous ajonetary expenses 

Estimate No* • • 


Total for Group I 



II ♦ (3oinplex Experises for Services of Other 

Sections and Divisions: 



Electricity for power 

Power -Station 
estimate 


[contiaeed] 



- 99“ 






Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9 





Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9 



[Table 101, eontinued j 

[ j < 

Hilectricity for illumiriatioix 
Inferior iieatiixg 

Carreiit repairs^ 

) iiC lilkpiliGrilo 

( j) i.‘QO.L^ , B u irf£iCi.'.»30nlS , etiC 

Total for Groap II 
To'Gai Expetiaes 

Cobt (per unit production) 

SrealsdOwTi of production (expeaaes) of iiistul- 
la tiwii'-wide diviaioas oy coasnitiers: 

1* Enterprise sections end diviaions: 

(a) Meeuuulcal 

( 0 j i lu 11 ••a r. ii « 00 i ier 

(e) Oxygen station 

etc * 

I. Side Income (caiunercial production): 

Total 

On the basis of the breakdown of services by consuming sec- 
tions, of the specifications for materials consuK^tioa, purchased 
setoifinishsd products, contractual deliveries, and of inforoiatioa 
on the number of personnel and the wage funds, estimates ere com- ® 
piled of operational expenses and section expenditures of the basic 
sections, as well as calculations of section costs by types of work 
and parts* Cost Ir^exes are worked out by compiling a suotnary of 

- 100- 



[3] L^j tpj 

The soLie 

iioiler esti- 
aiate Mo. . . 


iistimate of re- 
pair Section 
flo » . . 

Sstiuiute of 
liool section 
bo . . * 
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operatioKial expenditures and iristoliation-wide calculations or op- 


aratiiig aoats. 


Cost tables a d csilaLilatlone arc aonpiled ia terms of actual 


costs under the teohnioul industrial f 1 uiace plan, with changes 


■'M .additions resulting from iitiividaal features or the planned 


ea terprise • 


uxia oa’oies eutiuiateu sectioa^ iastaiiation-wide; and spe- 


cial expeases for the sections and divisious should, when the ex- 


penses for operations of the planned enterprise are added up, shoit: 


i. Total intra-iiiStallation turnover and the instaiiatio • 


cost or total (corrEaercial) operations; 


2 .» i\ brsukdoHii of ittStallation costs for (total) conaastsrcial 


production into priiaary expense elements. 


An altei*native scheme for summarizing operation expenses is 


shown in Table 102. 
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Tuble 102 

Summary of Operational Expenses of a Shipbuilding iQGtallation (la Tiiousands 
of Rubles ) 


[First Vertical Page] 

Productive Portion 


of Installation 

ui 

[^] 

r 0 1 

LUJ . 

r i. i 

[ 3 ] 

[6] 

I. Processing Assembly Sections 






1 . Hull preparing 


11.3 

90. V 

863.0 

14.16.3 

222,9 

2 . Assembly and welding 

30 . V 

20,0 

30.0 

1,104.9 

639. 1 

195.8 

3. Ship -assembly 

1,069.2 

l.'i' 

65.0 

2 , 622 « 0 

1,666.9 

368.9 

4 . X^oodworki ig 

if 7.1 

- 

p. 3 

380 . 8 

220 . 1 

41.3 

y. Hechanical 

1,010.9 

1.4 

42.0 

1 , 307.3 

8pi . 6 

217.0 

6 . Pipeline 

163.7 

2.3 

3‘ 1 

243.8 

132. i 

28 * 6 

7. Electroplating 

5.9 

— 

11.2 

9S. j- 

59.7 

10.9 

8. Delivery 

— 

— 

1.0 

128,1 

97.0 


Total 

3,936.6 

36.9 

22o , 7 

6,343.9 

4,143,0 

i,Oo 5.4 

II. Preparatory Sections 







1 * Casting 

344.1 

14.3 

30.0 

332.7 

• 

160.3 

81.9 

2 * Forging 

168.6 

9.7 

11.0 

346.2 

2uii . 6 

35.7 

3 * Sawing 

210.0 


l 4.0 

242.9 

130... 

59.8 

Electrod** shop 

^^3.9 

— 

4.5 

54.4 

25.9 

13-9 

Total 

766.6 

24.0 

59.5 

976.2 

521.0 

211.3 

III. Auxiliary Sections and 
stallation-Wide Divi^ons 

In- 






i. Repair 

81.2 

— 

21.5 

845.4 

550.1 

88.6 

2 . Itool 

12.4 

— 

28.0 

649*5 

407.5 

63.0 

3. Electrical repair 

144.1 

5.0 

5.3 

201.0 

126.9 

17.0 

k» Heating boiler room 

24.0 

24 o.O 

26.0 

218.6 

126.9 

61.9 

5. CoQ^jressor station 

— 

- 

4o.o 

33.0 

29.9 


6 . Oxygen station * 


— 

31.2 

57.3 

23.8 

18.6 

7 * Acetylene station 

23*2 

— 


17.5 

15.9 

- 

8 . Transport section 



9.5 

1,265.2 

1,030.1 

52.3 

f continued] 

' i 
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[Table 10^, First Vertical Page, continued] 

u.]...,,. 121.. [31 


Productive Portior; 
oi' iQStalletioQ 


Ihl iiJ iiL 


TV* In 3 tcsHotion~tv'iu.£ Aduij.ii-' 
istretion and BGr\*iaeQ 


.a.0.0 o.-j 2c;. 3 2,139' V 


.■’Ta.9 


♦ J 


‘i‘ 0 ‘&ai ox' operating expenses, in- 
cluding iatra-iristaiiat-ion turn- 
over (total tumovei'^) h,\j9Q.l 


313. > 135^47*6 1,691*0 


- 1 Q 3 - 
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[Table i:; 2 , co;;t 

iUiIfciCe^ £GCO£i(l 7 







[ 7 i [ 3 ] 

[ 5 ] 

[ 10 ] 

[ 11 ] 

[ 12 j 

[13] 

[l 4 j 

[15] 


693-5 

92.2 

G 5.6 

13 . 7 

55.7 

232,8 

26.0 

d,6t6.6 


75-2 930-1 

119.2 

49.9 

13. T 

71.2 

232.8 

14.6 

1,523.5 


132-7 2 , 230-9 

276.4 

39.2 

22.8 

169.0 

232.7 

48 .. 0 

4 ->01.9 


ai.i 

97*0 

26.2 

9.1 

24.6 

19.7 

6.2 

635.9 


93-1 1 , 161-7 

149.3 

72.1 

13*7 

90.0 

149.2 

26.4 

2 , 71 ‘».l 


1^.3 199.5 

34.6 

" 6. *6 

9.1 

19.6 

» ‘-J 

4,7 

479.6 


76.4 

11.5 

6.6 

4.6 

6.4 

24.0 

1.4 

148.0 


8.0 105 , 

23.1 

-- 

— 

8.2 

13.2 

1.5 

152.0 


4 ^ 5.0 6^669, c; 

799.0 

3 '-^6. 2 

66.7 

44 G .9 

924.4 

121.3 

12,533.2 


19*9 26 Q.i,'S 

46 . i 

19. T 

4.6 

21.4 

8.8 

7.2 

758.5 


22*1 232.4 

46.1 

13.1 

4.6 

pp. 

24 . \j 

9.7 

587.5 


17 . u 206.6 

23. 0 

13.1 

— 

15*6 

17.6 

4.9 

5 ^ 0-2 


3^1 4 a *9 

11.9 

— 


3.9 

6*0 

1.1 

113.4 


62,1 794.4 

126.7 

>5.9 

9.2 

62.8 

96. 6 

18.9 

1 , 964.6 


54.7 ^ 693*4 

103. 7 

39.3 

9.1 

54.5 

29.4 

iu.l 

l,0hi,2 


37-5 503 .l^ 

• 

103.7 

32.8 

4.6 

41.8 

86.6 

7.9 

826,2 


. 11.4 155-3 

34.6 

6.5 

• 4.6 

13.0 

24.0 

3.9 

396.8 


18.3 207.1 

11.5 

— 


14.1 

84.1 

9.3 

612,6 


3-1 33-0 




a.i 

7.5 

0.4 

83.0 


• 3.4 45.8 

.11.5 

- 


3*7 

9.0 

0.7 

101.9 


1.6 17.5 

— 

— 

— 

1.1 

0.8 

0.4 

43.0 


106.0 1,188.4 

34.6 

19.4 

22.6 

81.4 

124.4 

14,7 

495.2 


236.4 2 , 848.9 

299*6 

98.0 

4l.i 

211.7 

365.B 

43.9 

4,600.9 


[oontloued] 
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[Table continued, ©lird Yertic 

al Page] 





[lo] 

[ 17 ] llB] 

[ 19 ] 

[ 20 ] 

[ 21 ] 

[ 22 ] 

[23] 

1243 

s 








— 


3^0 

— 

30 .:^ 

15 

Yu.u 

50. U 

V 



64.4 

04.4 

ipO.Q 

7-.0 

50.0 




42.3 

67 . ip 

1 50 • 4 ^' 

7^.0 

30.0 

• 


Oli.-. 

— 

4ii.o 

I5O.V 

113.6 

20. U 

• 

209.7 oi 9 «o 

— 

i « J 

1, ^"2o* 0 

15^.7. 0 

4^,.0 

15^^. 8 



.... 

3.0 

3.0 

125*0 

4o,d 

11,0 

• 

• 

• 


— 

— 

— 

89.0 

lv..O 

• 

50.0 



— 

«. 

— 

5.2 

3*0 

— 

a 0 

• • 

o , 

2 o 9 • T 01 5 • 0 

466.7 

131*3 

2 , 042.7 

909*2 

776.6 

361.8 


m 









— 

2.i 

2.1 

30.0 

iO.O 

10.0 

- 


... 



20.0 

i^..O 

50.0 

* 0 

... 

... 

— 


10.0 

1.0 

3.0 

• 

... 

— 

— 

“• 

5.0 

c3*o 

5.0 

• ^ 

— 

— 

2.1 

2.1 

65.0 

24.0 

23.0 

• 








50.8 

37.4 49.3 

61.3 


I9B.8 


100.0 

4 o.o 

5.2 

0.6 19.6 

-- 

.. 

25.6 

100 • 0 

- 

8.0 



.. 

— 

— 

50. c 

10.0 




.. 

- 

— 

50.0 

iO.O 

10.0 





- 

20.0 


8.2 


.. 

-- 


.. 

25.0 

.. 

15.0 

— 


— 

.. 

.. 

5*0 


5.0 

— 

.. 

... 



100.0 

60.0 

3.0 

56.0 

38.2 68.9 

61.3 

- 

224.4 

350.0 

iBo.o 

89.2 

[continued] 
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('labie 102 , coatinued, FourtU 

Vertical Page] 




• 






9 

(»j [aS] 


■] 

U 9 j 

E 3 ' 1 [31] 

[32] 

[ 33 ] 



3 Y.it 

2 uv • 'j 

743,4 Jfh'j'j.li 

322. 

3,779.5 

... 

— 


lc>,; • ./ 

v> 22 .o 2,230.7 

:>i 4 . 

, ; .i, 744.7 

ijo'j 


1 • 2 

. 0 

1,032.7 9,321.7 

1,3:91. 

.7 0,626.4 


..... 


110.0 

433.0 l, 48 uc:; 

IT6. 

1,655.5 

oj,:? :;.3 



op.o 

031.1 4,9T1o 

6 {y 0 » 

>- 5,631.5 

• >...j i.k 



17.0 

244.4 727. u 

iI 9 . 

1 846.0 


— 



2 j 1.4 349,4 

46 . 

395.4 

o 

““ 


• 

'0** 

ii.J 1O3.U 

79. 

0 238.0. 

« oiia.ii 10!;. 0 132*0 

• • 


93^6 

1,074.4 

4 , 12:). 4 lo,Tvie 3 

3,219. 

7 21,917.1 

O.B 12.8 


0.7 

0 

70.0 

743 . 3 903 0 9 

— 


, ^ 23.0 — 2.7 


0*7 

39 ^-.' 

96.4 ( 993*9 


• 

• 18.3 — 

— 

0 

10 . y; 

42.0 . 948 , c 


# 

3.0 .. 

— 


h,o 

20.0 133.4 



^.3 9.8 19.5 


l.h 

119.0 

302.9 2,269.2 









• 




• 




1 

t 

0 



17.8 

163.2 i,4u4.2 


... 

15.0 0.8 

— 


5.0 

128.8 980.6 



i 3*0 0.2 .. 

• 

— 


2.0 

77.2 474.0 


— 


... 


190.0 

220.0 832.6 

— 

- 

• 

- 

9 

5.0 

33*2 116.2 

— 

"• 0 

.. 

-- 


5.6 

45.6 147.5 

- 

- 



.. 


2.0 

12.0 55.0 

- 

— 

.. 



- 

163.0 1,658.2 

-- 

— 

35.0 |>.4 

- 


187.4 

843.0 5 , 666.3 

-- 

... 

[contiaued] 
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liable 103, Fourth Verticel Page, contlmuodi 

ta5] [26] [27] ta8] [29] [jO] [ 31 ] [32] [33J 

loo. j .. .. 3,215.7 - 

832.6 116.2 11,7.5 55.0 1,658.2 5,663.3 29,855.1 - 


- 1Q9- 
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to Heedlng fi 
Pr imar y tJo 8 t ileiaaiito 

(X] Material and Piirchased Semifinished Parts 
[a] Puel 

[3] Purcliased Electric Power 

Wages (Bsoic end Supplementary) 

[ 4 ] Total 
Workers 
Basie 

(5] On Basic Production Operations 

( 6 ] Oa Auxiliary Operations 

[7] Supplementary 

[ 3 ] Total 

[9] H^ineering-Technicai riorkers 

[10] Service Personnel 

[11] Younger Service Perso inel 

[ 12 ] Charges to Wages 

[13] Araortization 

[i 4 J Msesllaneous Monetary Expenses 

[15] Total 

Complex Expense Items 
Semifinished Products 

[16] Iron Castings 

[17] Nokiferrous Castings 

[18] Forgings 

[19] I^ber , 

[ 20 ] Electrodes 

[ 21 ] Total • 

Services of Auxiliary Sections and Installation-Wide Bivisioas 

[ 22 ] Repair 

o 

[<Jontliuiad) 
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[^3] Tool , 

[ 24 ] Electrical Repair 

[25] aiid Boiler Rooia 

[26] Coiaprassor Ststio:i 

j'o'yl 

[^■i] Acet;7ieLie Statio . 

[295 Transport Sectiou 

[30] Total 

[31] Total Sxpetiaes By SeatioaB {Slthout breaka^u of it^s dilution- 

Wide expenses by sectio lo) 

[32] Instelistion-Wide Elcpeaoes (Breakdown by sections) 

[33] Total Production. Coot for installation 

la tae autnaary calouletiaa of total a.d comnerclal operating 
-penses a distinction is ,aade botueen Basic and overhead expenses, 
depending on their economic content (expense items), ihese data 
are included among the i dexes of the econoraio effectiveness of tte 
pibmied project. 

Ox ir4K>rtance in the ecoiiomic port^ion of the design, in ad- 
ditioa to the cost of total (coijaercial) production, is the index 
Of total (ooifiaereial) production evaluated in current and fixed 
^fnolesaie prices. At the present time the fixed \rtiolasale prices 
without turnover assessments, for industry^ are those affective as 
of 1 January 195a. 

A c(3B9ari8on of coanBeroisl production in current wholesale 
prices with production coats raakM it possible to datenoine accumu- 
lation and the profitability of enterprise <«.eration8. Buch in- 
dexes as the output per worker, production per ruble of basic funds, 
and others ere determined from the cost of total production In 
fixed wholesale prices* 

- Ill « 
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Tovai produetioti in wholesale prices is detenainea by evolu- 
atlxi^ the quantitative pi^uctlori output in the existing variety, 
in corrent and xixed wholesale prices. Only Such u jaethod of eval- 
aati ;g prodactioi'i taaices it possible to obtaia reliable indexes for 
cou'iporisoa witn existin.; enterprises and for leteminin.-j; the econ- 
oiiiic ad vantages ox' the plan- 

For siupoaiiaing and -building uperatio .s wholesale 

prices are taken frou the price llsto of tne t Ministry as of / Jan- 
uary i9t>2 tnd from current lists. Fox- ship-i’epair production fixed 
wholesale prices are detenaincsd by evaluating the operations shoim 
in standard repair reports for individual Liaciiinery and huii. cen- 
ters and repair categories adopted for working out the technologi- 
cal portioi of the plan, based ou wholesale prices from the iypH 
price lists. In corr-ertirig to currerro wnoieseie prices, the cal- 
euiated fixed wholesale prices are multiplied by the coeff ici^^^ts 
of change in wholesale prices In comparison with 19 p 2 as estab- 
lished by the loinistries of the i:iariti,;:e cad river ilsets *JSSR. 

In the absence of wholesale prices for iiidividual types of 
shipbiiiJjding, machine -baiidiug, and ship-repair operations these 
should be determined ia tae plan on the oasis of existiiig whole- 
sale prices for pairts and operetiorfS corr^parable, in respect to 
technical nature, witli these operations. The method of deterrain- 
iUf's those wholesale prices adopted in the plan shoulu be explained 
curefuily in the economia report. 

SECTIOH 96. CALCUIATIOK OF TECSiHICAL-SCOllOMIC BIDKIOSS OF SHIP- 
BaiU)Bia MO SHIP-RSPAIR S£^T®PRISES 

^The technlcal-ecoiiCKoic indexes of Uw plan for an iadustriai 
enterprise, when coropsred with report data from an existing enter - 

o 

prise, reflect efficiency and the changes which result from meas- 

-112- • 
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.ires e in t.ie pinn. Tue teciiaicax-ecoaomic indexes oi a 


planneci enterprise can be expressed la goods units, iiionetary value, 


or a 03 tract units. 


for a anipbuiiding and ship-repair enterprise, lo ifhich com- 


tiex arid voriecj opera t 


Oi.iii, goods 'Gecliuicc 


aic indoxas aho.aa be worked out, prisiei^iiHy Por uio uujir- ooc 


tions ^ tiila ^1,(1 .'jade it oossS UT-'b t'*> rv.?-’ > >1. 

^ poobiUo-v. xo c/a.i.udue uiic opcrooio;! ot oaeu 


DiatidctiodS are ,..ade between section uni instaliation-x/ivk 


arki oetveen qualitative and quantitative, technical-ecoaoaio 1 


Guontitotive i-xiexes arc those showln : the scope oi bcGlc 


opGrating resources (proiuction ar 


■-,troa areii, equjpi-:]eri'& pool, etc), ynd tae 


scope Slid resources oi production (production output, personnel 


uage fluid, raaterials consumption, etc). 


:;^ualitative indexes (labor productivity, cost per unit pr 


dactioQ, coefficient 01 mechaaiaatlon, power a^ipply, 


tcri^e the technical-ecooomic efficiency of the planned entarprise 


and define the reiotionshipsemoag individual quantitative i^idexes. 


In planning, quantitative indexes taust be adopted, and their 


realiaation assured throng a complex of maas-ores in the tecliaoi- 


og^, orgeni^tion, end econoucLcs of production. 


Depending on the elements 01" the production process which 


they characterize, technical-econoiBLia indexes are divided into 


the following baaic groups. 


1* Production. 


2 . Labor. 


3 * Cost. 


Basic and tumcyver resources. 
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Bach branch or ir-dustry has a definite group of technicsl- 


econoiiiic indexes, refiecting the aspects of the particular opera - 


A list of the basic tsciinical-econoraic indexes of shipbuild- 


ing and ship-repair enterprises is given in Table 103. 


Table I03 


Basic Teciiriical-Sconoiuic Indexes of a Shipouiiding and Ship -Repair IiistalLation 


Teci lai ca i -Economic 
Data arKi Indexes 


I. Production 


Annual production program, in goods 


(a) Shipbuilding: cargo ship 
(type, capacity) 


(0) Capital repair of ships (list 
of caisuiation types) 


(c) Medium repair of ships (list 
of calculation types) 


(d) Ship machine-building 


(e) Seoii finished products made by 
the enterprise: 


Steel castings 


Iron castings 


Forgings 


Lumber, etc 


Total production in fixed whole- l,00o 


sale pricos 


(a) Enterprise sections: 


Shipbuilding 


Ship repair 


[continued] 


Indexes of the 
Enterprise oe- 
Ifidexes fore Reconotruc^ 
of the tion, or of 311 
Planned Existing Enter- 
Enter- prise Analo^^ous 
prise with Planned Oat 

fn — wi 


RemaldES 

ra — 


rubles 
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/ 


[Table luj, continued] 


[3] t'*] [3] 


Ship oiaeliiae-building; inclu- 
ding production o'C spare 
parts i’or other enterprises 


(.:•) hDiitractual deliveries and vor 


3 . Total labor coa.ient of amiUGl 
proauction pi'ograca 


r-ia chine -tool work of raeehenieoi 
section 


;4schii'is- 

hours 


4. Amiool electric -power consuiaption 


Output in fixed wholesale prices 
itTiQ nuriierator contains the total 
cost of all production; the denoaiia- 
btor that not including; contrac- 
tual deliveries) 


(a) Per registered worker 


(c) Per ruble of production wages Rubles 


(d) Per raole of basic resour- 
ces for prcHiuction use 


0 . output in gO'Oda uriits per regis- 
terei.i worker: 


In the hull section (aietai) 


In the castiog section {castings) Toss 


In the forging section (forgings) Tons 


In the woodworking section ( limber} cu m 


7- Duration of the construction cycles 
(a) For type -A ships 


Dock period 


Fitting-out period 


.(b) For type-B ships, etc, 

8. Duration of capital-repair cycle Days 


(a) For type-A ships, according to 
normed technological plan 


[continued] 


The nuiiierator biiows total 
production in fixed 

1 p ■} .-4 v= 5 iiff nvt 1 


prodactioa without con- 
tractual deliveries or 
work; the deLioffiinator 
contains the auinber of 
productive and auxiliary 
workers, the x-fage fund 
( basic and sapoietaentary) 
of the productive work- 
ers, and the cost of in- 
due trial-prodaction re- 
sources 


The denoainator* shows 
the total na-raber of work- 
ers in each section; the 
nuaerator contains the 
quantity of metal worked, 
the output Of castings 
and forgings, and the 
iujaber processed, re- 
spectively 


Calculated according to 
noriaed ^p:’aph 


Calculated accordlnq to 
nonoed technological graph 
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ooiitinu^] * 


I2] • [3] [U] [i?] 


^ Dowa-tiioe dock or gfip 
(^f abovej • i 

• • • * 

(b) riie saiae^ tjpe 3, etc ^ 


II » Ldbor ^ • 


b/. Average oxiauai number ox’ regia- 
► tered workers • • 


(a) ’/orkers: 


Production* 


Auxiliary 


Auxiliary as a ^ of production f> 


(d) iingineeririg-techaicai 
• personnel • 


* As a -,c Ox total workers 

(c) Service personnel 


Aa a % of total workers 


(d) Youxiger 5ervifie personnel 


10 • Skills of workers (siedium 
category) , • * 


Category 


Vg) of all workers 


(b) Of* p:?oductive workers* * * 


11* Coefficient of number of stiifts Coefficient 


Tbe* auxaerstor^cqfitaiias 
the total number of work- 
ers i the denouiiiiator the 
number of workers in the 
maximam shift * • * 


12* tJoq^ficient of* tSechanizatior o:^ •• * • . 

work * * • Coefficient 


Relationship of labor 
content of«mSchine-tooi 
and Mechanised wol^k to 
o total labor ccmtent of 
^ production prc^am • 


13* Power* supply (potential}^ per \ ** *• 

•, vqrkgr . . • • * kWh « 

^ s»* - •© 


• O ® O o ® 


[continued] 


The nuiaeratore shows in- 
stalled Sapacityj the 
d%iiqpinator the number 
of Workers on the mabci- 
raum shift ♦ 
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[Table lOj, continued] 

[ 1 ] 

Basic industrial-production 
resources per worker 


(a) Total 


iiiquipiaeriG 


ip, i4eau oimucl worker’s wage 


(fcj) Productive 


(b) Hiixiiiarp 


III. Cost 


I6, Total enterprise turnover 


17* InstallotiO'i operating cost 


io. Structure of operating expeiises^j 
according to calculation List: 


(a) Material purchased seiai- 
flnished products and parts 


(b) Contractual deliveries 


(c) SemifiniBhed products made 
by enterprise 


1 ^ 

rubles 


(d) Wage (basic and supplementary) 
of productive workers^ minus 
deductions for social feedirig 


(e) Special expenses 


(f) Section expenses 


(g) Installation-wide expenses 


Total cost 


19 * Nona of overhead expenses, over 
wages of piroduction workers, accord- 
ing to tariffs $ 


(a) Section workers 


(b) Installation-wide workers 


20. Instoilatlon coat per unit of 
basic production 


(a) Shipbuilding 


1,000 

rubles 


{ continued ] 


[ 3 ] [h] [ 5 ] 

Tile numerator shews tiie 
cost of basic industrial- 
production resources; 
the denominator the num- 
ber of workers on the 
faaximura shift 


The numerator sliows the 
wage fund; the denomina- 
tor the number of regis- 
tered personnel 
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[Table lu3, continued] 

[1] 

[i] 

[3] [»►] [3] 

eh ip 



Type-B ship 



• (b) rfeehine-oiiiiding, per uait 

Rubles 


csec&lo!:'! prociuouioii costii 

Busies 


(r:) Hull GGctiDii, per to.; of 
metal hull • 


• 

(b) Casting seecion, per ton 

nt’ iifipP; jI i ni/ffl 



, (c) Steel loaikiry 



(a) Iron ioutiury 


• 

(e) Forge section, per ton 
of useful forgings 

• 


(f) Foodworkitig section, per cable 
meter of lutober worked, etc 

• 

Annual, economies resulting frou 
reducing production costs for the- 
eaterprise as a whole (for new 
construction, in coticpayison with 
an existing enterprise; arid for 
reconstructed enterprise, inclu- 
ding pre-reconstriiction period) 

i,0vv 

rubles 

Detex’diined by concur lag 
ce lea la ted cost of the 
culcaletiori program, 
based on data frosi an 
existirbi, enterprise, with 
the cost calculated in 
tne desxgu 

IV. Basic Production Eesources 



^^3* Total expenses, according to 
surtsfiary estiiaate 

1 , 0'X-- 

rubles 


2k, Cost of all basic resources 
^ Of above, iuduStriai-productiou 

o resources 

0 

i,ac'v 

rubles 

Mirius residence fund and 
and sociei“Cuiturel 
establishments 

Total vohoaiet 

• o 

Of productive rooms 

Cu ta 

o 

o 

o 

Of secondary rooms 

o 

o 

Of residence fund^ 



26. dumber of dock places by groups; 

Units 


(a) Dockyards 



[continued] 


• 

«> 

lie- 
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(Table I 03 , continued] 

ii] 

(b) Slips or slipways 

(c) Floating or dry docks 
Length of shore equipraent 

<io. InstBlled capacity 

« • 

ci9» Period of value of capitajL 
expenses for basic industrial- 
production resources 


Vh Turnover Funds 


U] (31 [iv] [3i 


.*Pog.’ raeters 
kWh 
Years 


The numerator shows the 
suia of capital lavest- 
ment; the denominstor 
the anaual eoonoaiy re- 
sultiiig froui cost reduc- 
tion 


3L. Turnover fuiods 


' Planned enterprise re- 
rubles • serves for all types of 

tiiaterial. inccM^leted 
production^ semifin- 
ished products, and fin- 
ished parts in werehouse 


31* Annual turnover rate of 
turnover funds 


Coefficient The auiaerator shows com- 

mercial (realized) pro- 
duction in current 
wholesale prices without 
assessment from t'Orn- 
over; the denominator 
• contains the total of 

all turnover fuiids 


Tae technical -economic iridexes of 0 planned enterprise are 


compared with enalOt^us indexes, of existing enterprises in the same 
brsauh of industry and witn recoriStructed enterprises, i.e., with 
the report indexes achieved before recoiistruction. Report techni- 
cal-economic Indexes ere estebiished tlrirougii investigation and study 
of report material of one or more enterprises taken for con^arison. 
In order to draw proper* conclusions from the comparison of 
design and report ii^exes they must be cou^^rable, specifically in 
relation to the tnonetary value of individual iMexes. For example, 
for the calculation and the subsequent ccxoperison of the coeffi- 
cients of output of basic industriei-production resources, the eval- 
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untiofi oi oaaic resources of liiie existia^ aua piaaned enterprises 


muoo ue :riade iu ideatical prices for conauractiou a id 


/Uis purpose Uie cogc ol tue basic resources of an existi..o 


-arprlse, oas'cd on date concernln- its ooieuce-sneet costs, oa uii 


intervals of waicn Lne basic resources ore placed in use, and on 


V4.OO0 coiicerriinu 


Jilts O-i cnoau 


tiie cost oi construe 


6ion woro and of recoicui 


CO prices ob- 


-<• <.0 ^ C Oiii** 


iiicrcia.y productioa is uiade coinperabie oy oY&laatiu.i tiie o-^upat of 


the existing auu piDaneu eiiuei'priSGS io fixeu w.uoieBaiu uricoa 


of I JuMuari 


r or purposes of viOuCi-^iatiou 


10 a ^ uotal producciou 


( couii biiig ;3 Uiis rerLioiUiij.;^ uriCG;apiet&d prO'li:: 


tne oeginnia^ and 


i) iB faKeri bs ebuuj. 


rciai proauction. 


ins uu lia t ion one 


orgo d nation 


sdouid carefuLLv check the ;ir^ 


dis eacerprise 


uGiore reconstruct ioa^ bosea on v.iie Cuili,-. lo prru.-d’Oi^i oi' the de- 


in to establish 


Gae eAbCau CO "onu-.i liiCreosec. caoacitv 


can oe achieved through reising one cooiiicienc of utilize Uot 


production resources existing before rocoautr..cclon» 


ueat thi’ougii introduction of aeir productive capecitu. natursilp 


if the coefficient of utiiizatlou of productive caoacit 


□31 ore reconstruction and the enterprise iiad considerable reserves. 


then consideration of these reserves in tne design snouid resuli; 


in 8 corresponding reduction in the voiuffie of caoi'tal iir 


Techaica^-econoiiiic indexes are pta’t of the econo^&ic docui^ 


tetio-i of the design. On the basis of analysis of indexes conclu- 


sions are drawn concerning the economic eiTectiveness of the • * 


planned construction or reconstructioti or a new or existing eo*- 
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risicie Oa* GtaadoiM trariijpori. snips in tiie calauiatian pro 


>. .let iQud Japeoi'o;y ;jor unit.- in to is 


Repair Gstey;o; 


p. Jura-oer oi' repairs per vear in the .'iaicaiBuion 


.Mean duration o.i 


:*8tion o.i' repair ue-tore rscountruttiQn^ iu ae/s 


-lean duretion ot reJBir^ oased on nort. .^aph^ .t. allowing 


reconstruction, in da^o 


1. ^Heiuctiori in repair down-dine oi’ ships, in nays 
y. Cost or* maintaining ship diiriry repair, in rubles per au 
10. UconDuiias resulting Cro... reductiu.;n in dowa--,iiiie a..ri:v: 


rep&iLi', iit tiiousands oi' rubieo 


■Li. ^usiber oi ton-days ^ainen .froQ economies 


id. Assiitaed productivity per 


ion o:: loaa caoacil 


opei'‘atitig time 


13* Member of ton -miles oi* possible productioa during time 


■jiaed by econotaies 


l4. MeuG accucauiatioo per ton -mile 


Ip. Economies adding to accumulation, resulting from redu 


i6« Total economies resulting from reduction of down-ti^.^e 


in repair 


The utilization of basic industrial-productloa resources of 
uci eateirorise is ehsrscterizecl by tfie coefficient of outputy which 


squaia the production output in rubles per ruble of basic indus- 


biial-production resources. The scope of this production, differs 
not oni5^ for various branches of production but also for enterpri- 
seo in a single branch, depending on the variety of products turned 
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ou. (metal self-propaliiiii. aaa ao,1-‘Soir -propel iect s.uipOj cor/'c or 

puaaeiiger ships woodea Lio/i-Ge LL*-propelle<i shlos) £■ - < ' ae - ■ 

snipe repeired (river, ;;ioritL..e). Tnao tae eoeli’iaie-n, v-- 

--1 saipuui^.ala^ eriterprieei^ is coaeiderebiy ai'-er ;.nca tluic ji' 

.Ship-repair enterprises, m .he cose oi e :.erprlsea taucc repo.r 

usri^1,.e sh.Lpu, ^alea u. oav,p:^u jc rower uhori tnei. :a; e.i- 

werpriaes milch repair rivoi* silos 

r oL^a.iOui Oi. one consiaerjpie 

extra eepiuol inve.tasntG aecess^rv lor caio-oo-- s^'I- - c---- ■> 

Uiiare s .rue .area, and leaclir^, 

aie. ii:-io± eonciuaiona ooncer-iia.; tae aseiuaaess cj con- 

stractioa or recoastrootion ^ „ 

o. a., ^..ovc.i.xauiOh, accoaot shoura be 

uarj .Aie econoi/iic exTeetivenesa as deuer^ained froiii 

plaanaci 'GesaaiOBi-ecoaor^le iaiexa;,, a., siso ol' uie value oF tne 

enterprise to the socialist uianoed econoiay. 

Proper atiiizatlou of tue xjrodaetive aapsciCy'of saipoaiil-. 

ing atui siup-repair euterprises, oused on the orosd-ocale appilca- 

fiion 01 socisliat forr^ ol labor organi^ution providing for the 

aainterrupted grovth of productivity, is a guarantee of tuc- ful- 

•flllraeut a.d overfuifiu„^at of the guaatitative and qualitetive . 

indexes eavisioued by the pla is. 


-ISS 
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operation 


\ 

! 


f 



;i 


2 


3 


4 


5 


6 


Transfer operation 
2 

Determine siae and lift part 

Cut end (1) clean and polish 

Turn surface (2) to diaimeter 
of 352 (-0,3) and [inside] 
dlaroter of 320 (20 rings) 

Drill surface (3) to diameter 
of 328 (+0.3) and [inside] 
diameter of 320 (20 rings) 

Drill edge 1.8 x 45° to 
diameter of 328 (^0.3) 

Cut into surface (3) and 
drill edge 1.8 x 45°, 
keeping diamister of 10.6 

Cut off finished product 
along surface (4), keeping 
diameter of 10.6 ± 0.1 


Tool 


Cutting Measuring 


Name 

Size 

Nas^ 

Size 

3 

VK8 

trimmer 

-i 

25 -X 25 

5 

6 

VK8 

inside 

cutter 

25 X 25 

Slide 

gauge 

500 

VK8 . 
drill, 
cutter 

25 X 25 

Pin 

gauge 


VK8 

shaper 

25 X 25, 
45° 

Templet 

1.8x0.45* 

Same 

-r-O 

Saioe 

1.8x0.45* 

VK8 

cutoff 

25 X 25 

Slide 

gauge 

125 


cutter 


Part Size S o 


» Length < a 


Continuation of Supplement 1 

Part-Work- 

Msichinlng System Time 



? 

S 

•3 

10 

11 

12 13 14 

15 

16 

360 

20 

10 

5 

60 

55 0.2 2 

1.88 

0.6 

0.4 

360 

320 

4 

4 

60 

55 0.3 1 

19.5 

1.1 

328 

320 

4 

4 

60 

60 0.8 1 

18.0 

1.0 

331.1 

1.8 

1.8 

1.8 

6.0 

6.0 0.3 1 

0.1 

o* 

331.6 

1.8 

1.8 

1.8 

6.0 

6.0 0.3 1 

0.1 

0.6 


352 10.2 


5 50 50 0.06 1 


3.3 0.6 



Auxiliary 





Supplomont 2 


15 

20 


Name of Part 


SUJaMARY MECHAMICAL PROCESS IMG CHART NO 072-9 

• Najao of Center 

Piston In Assembly Drawing Ho 


Name of Part 


No of 
Part 

Drawings 


Compression 
Piston Ring 


D-65150 

607-4 


Engine 

1 

1-4 C9 
el u 

O -H to 

•H <M a 

o 

Amount 

No of Pants 

Weight 

in kg 

Time Norm 

in Hrs 


C -H 0 

XJ O H 

Type of 

of Work 

On Mach-* 



Per 


E,!aterial 

9 9 

0) a 

H w • 

Work 

Per Part 

ine No Total 

Crude 

Net 

Part 

Total 

Cast Iron 

Co. 

Casting 

360 X 

50 


0,76 

0.417 

22.02 

SCh 21-40 

Drawing 

Diameter^ 

320 K 16 

0 

• 




Time Norm in 


0 

e 

^60, 

9 



0 





Supplements ; 
Cross-section of part 
Chart No 


Ho of 
Operation 


Name of Operation 


0 I* a» -tJ 

“ S3 

o s 


Equipment 

Technical 


sli 


Turning, 
drilling and 
cutting of 
ring 


Name Character- 
istics < 
Lathe DIP-300 


Tool Tool 

* • • 

Name* Dimensions Name Dimensions 


Trimming 
cutter VK8 
Hole 

cuttei’ VKS 
Drilling 
cutter VKS 
Shaped 
cutter VKS 


25x25 

25x25- 


Slide 

gauge 


500 

125 


>» h4 0 -H 

: ts 'ss 

j si® 3iS 

Lathe 3 0.2 10.2 


Attachment 
s tc 


•i-pronged 

chuck 


25x25 

25x25 


4^® Templet •l.S x 45 


Cutoff ^ 
cutter VKS 


Joint miller (5) 


Horizontal 

miller 


Joint angle 
rounder 


Control of oper- 
ations no's 3, 

10 and 15 


• 

Disc miller 

Diameter 

Slide 

125 

Part holder * Miller 5 0.052 

2.78 

of hi -speed 

60 • 

i^auge 

• 



steel 

• 

Radius 

2 

P-51-672-00- • 


• 

• 

gauge 


0-00 • ^ • 


Smooth-cut 


Radius 

0-2 

* Fitter 4* 0.016 

0.85 

file* 

200 

gauge 


0 



0 

Slide 

500 

• Control- - “o 

- 

0 • 


gauge 


^ ler 



0 

Radius 




• 

• 0 

gauge 

125 

0 

• » 


• 


Pin gauge 

2 

0 


0 


Templet 

1.8x45 • 



-Mr- 

/i/i 
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» ^ M Total Preparatory 

Total Prep- o m and finishing 


Ojae ration 
Humber 


Continuation ol Suppleiaent 


EquipKient 


Opera- 
t ional 


ittacii- 

ment 


Time norm, iii nour-s 


Naxae of Chart 


, H ^ 




I X 

iV'orkers ' 

^ o 

Per 

Cpersticn Nuraber 


cog 


Size 

Huric Size Natasi c 

Specialty 

6 a 

g: O 

Part 



H a o 








Hiermof ixation 

Therffio furnace 

- 

'iTieriiiopair 


Mandrol 

- 

"Thermist" 

5 

- 

Control of 










the viBOf ixation 

Bench 


Press 


iiocku-eii 125 


Controller 








tape- 










etjuipiuent 





Grind ends 

Surface Grinder 

ZPK 

Ceramic 

0400 

Gap Mic- 0.25 


Grinder 

5 

0.07 

(1) and (4) 



abrasive ’ 


route ter i- 








disc. 


v.m 

0 o 







corunduis. 


10 : 

. S 3 

C3 Cj 







SM-SM 2, 


6.U8 








4G grain- 








• 


size 







Drill final 

Lathe DIP-20y 

VK6 drill 

25x35 

i>in 

3“ 

Turjior 


0.016 


.iS i 


♦J 3 O I 
O ^ < 
H O 0* ^ 


surface <3) 


Turn surface 
(2) 


Vli6 inside , 
cutter 


Mic- 

roiisjtei'j, 

GOfiT 

20027 


34;i 

dia- 


pron god 
chuck with 
drilled 
prongs 
iittachsaeiit 
for 20 Grinder 
units, type 
Fi'o-e'j’g-oo- 


50 

Control of 
operations 

Nos 35, 40, 
and 45 


Bench 



53 

Drill aperture 
(6) 

“ 

Drill press 
NS-12 

« 

*- 

High-speed 
steel drill 

60 

Control of op- 
eration No 55 

- 

Bench 

- 

" 

65 

Preserv^atioa 
and packing 


Bench 

- 

- 


Calibra- 
tion ring 
Indicator 

ffioter 

U-25 

0-00 2 
fH 

Calibration o 




micro- 

iaeter 

Probe 

Pin gauge 

Slide 

125 

ring ^ 

Gap attach- S 
liient 

10 ^O.OG'^O.OS 

i^’lexible Driller 

-1 0.02 

1.13 

O.IS 

gauge 

Slide 

gauge 

125 

hose-con- u 

ductor, H 

rtO 

-0-00 

Tape instru- o 
isoat ^ 

• 



Fiber 


Apron, gas Worker 

3 

- 

- 

bundle 


tank, lard 
tank 



• 


-j,r- 

/*^7 
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, Finishing 
Total 
* Prepara- 
tory aiMi 
Finishing 


Suppl«aeiit 3 


I 

F 


ir 

M 


Cf, auatitary ahMrt No 


'j-ECKKOLOGICAL CHART NO 672-80 L FOR F0U!€)RY OPERATIONS 


imM ox port 
"MAN” 285 X 420 Engine 


Name of part 

Cylinder liner. Drawing No D 28/130002 


Operation No 
Part No 


Chesiioal composition, 
in per-cent 


Technical specifications 
Hfechanical properties 


Hydraulic tests 


Type 

SCh-24-44 


Tensile 

strength 

24 


Bend Oeflec- Hardness 
resistance tion 


Beam melt teat 
Size Numbor 


According to tech, 
specific's. 


I 650 nun 
30 mm 


3 


Weight in kg 


Material No of re- 

No 

Outside 

di- 

Drawing 

Special 

Assemblod 

Cast 

Castings with 

Net 

Machined 

• 

movable parts 


mens ions 

of part 

No 

Attachments 

Form 

Form 

gates 

castings 

part 


None 

1 

986 



None 

1300 

1500 

200 

145 

100 



Nbs» of No of 
form part imxiels 


Type of 
form 


Forming 
Lining 
No Weight 


Weight 

per 

shift 


MuldS 

Length Width Height 


Upper 1 

Dry 70 

200 

1400 700 350 

Lower 1 

Dry 70 

200 

1400 700 350 

Form 'painting 

Form cutting 

Form drying 

Paint Amount of paint 



No Pre- Poet- 

Peg Distance be- 



drying drying 

size tween pegs 

Dryer 

Temp Tism 

1 1 

No pegs 

Chaad^r 

350-400° 16 hrs 


Gate system 



Riser 

Slag remover 


Feeder 

No Size 

No Size 

Nq 

Size 

1 @45; % s 220; 

S « 13.8 

- @ 45; 1 a 15. 

^ i. 9.7 

■» 6 

20 + 10 X 10 o 13 
2 


Asssmbiy of molds and dissnsicms of excrescences 


Assei^ly tes^let Rein- 

forcing No S: 


Up 

No Size 


Surplus 
No Size 


No of 
Drawing 


300 X 300 
h » 175 




Supplementary Remarks 


Forms are made from split models in double molds. 

The part is formed horizontally and, when form is 
dry, both halves of mold ar© placed together upon 
4 bolts. 

The two molds, rolled by crane, are rotated 30^ end 
placed under vertical lining. This system takes 
advantage of horizontal forming and assembly, and of 
vertical lining. 

Slag and debris are removed twice: initially in the 
gate cup under the cast-iron flow starter, and later 
in the slag-remover ring. 

Cores are made of two halves glued with sulfite glue 
or beluga and connected by wire to cast-iron rack, 
cores af-e placed in the lower half of the form on 
bands. Between form and core, on the facing, are fis- 
sures, which are filled in with ear;;h. 
in casting, 6. 3-0, 4% ferrosilicon (75%) should be 
placed in the trough such that the final silicon content 
of the Ssetal will he 1.5— 1.7%. 


Sanitized Copy Approved for Release 2010/04/19 : CIA-RDP81-01043R000200230001-9 


Continuation of Supplement 3 


Preparation of Corse 


Cores 

No of 
Cores 

Box 

Material 

No of 
Molds 

No of 

Core Mixture 

Method of 
Ventilating Cores 

Material Size 

1 

1 

Wood 

48 


Notches and heat 
holes in each half 
of core 

Cast iron 22x22 
with wire i.im 


iMethod of 


Pattern 

for 


Paint No Drying 

Pre- Post- Dryer 


Combining Cores Checking Drying Drying Typo Temp Time 
None 


Body tied with 
wire 


Chaiuuer 3b0- IG 
400° hrs 


Lining 


Supplementary Remarks 


Temp of iron 
in trough 


Pouring 

Temp 


Ladle 

Capacity 


Duration of 


lk>uring 
30 sec 


Hardening 
8 hrs 


Spscial.ty 


Time 


Specialty 


Category 


Trimming 

Method Equipment and Tool 


Cleaning 

Method Equipment and Tool 


Form- maker 
Core-maker 
Trimmer 


2 hrs, 20 min 
2 hrs, 10 min 
0 hrs, 40 min 


Manual Chisel, hammer 

Pneu- Cutting hammer from 

matic "imeviaatika'’ Plant 


Breaker, scraper brush 
Sand-blasting chamber 


No of parts 
per part total 


TiRie norm, in hours 

per part total per installation 


Heat treatment — annealing 


Change in technological process 


Corspiled Cheeked Approved Date 

by by by 


->r- 
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1 


■ a o 


CAPITAL llEPAIll OP AN INCLINED 3uU' HOllSEI'O’i/E; 

Labor content of raachino-tool work 


t 3'1’E.Viil 

in 5it0a- 


SWGINii 
hours , 


t3 9) 


3 i 


u u 

35 «S 

■9 

^ -ri 3 <1-1 

•o s so 


and labor cateo,ory 

V.3 
£3 


^ O ^ 

I a i 


I ..-S* 1 -^ I* 
a ’oSos o 

H •?} -,-< 3 SU 5# W 3 


ci 

O 3 -h 
P 


ji ja ■“ 


J I 

u I -P C O & 

L. a o u s 


parts of the Piston Gi'oup 
Take apai't jaistons 


12 

13 

1-1 

lo 

12 

1. 

18 

19 20 21 

22 






IV-:i 

- 

U-8 - H 

16 


D., aUD 


Instead of replacing’, 
build up surface of 
worn steel pistosj 


(a) Turning anti 
drilling piston 

(b) scouring grooves 
and rings 

(c) Prepax'ing piston 
rings (casting, 
turnii'ig, cleaning) 

(d) Assembling piston 

Check piston-ring 
grooves on machine 

Polish piston-ring 
grooves 


Elec- 
trie 
wo Ids r 


Supplement *5 


15 , 3 l 

■p rt d H 

s) m B S 3 
, S 5.<a u D* 

; *» H CTO P -• 


3 kg; 
Cleaning 
waste, 

2 kg 


7 ElcctrodeB, 
S kg 


D-390 

D-390 

■ D-390 
9-390 

D-5S0 

D-sao 

D-5-50 

D-890 


Ho-a 

V-3 


XV- 1 V-V 


8 g Cast iron, 
lo kg 


^Jo-32 
- VI-G 


V'l-g 

iv-s 


# Coluisms 17 through 20: Labor content of laanual work, xn and lalw 


->8"- 

/Jo 
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Continuation of Suppleiaent 4 


5 Finish and lit 
piston rings and 

fit scarves (casting, 
lurnliig, polishing, 
planing, and fitting 
scarves) 

6 Replace clamp springs 
of piston rings 


3 4 


D^^-o50 2 IV-1 
Dg'-SSO 2 IV-1 

V/ire di- 12 
.ameter 
3 mm, 

Spring di- 
au^eter 

50 ii);» 


7 Replace reinforcing 
pins and bolts of 
piston caps 

(a) Drilling out old 
ones 

(b) Straightening 
aperture threads 

(c) Turning and cutting 
of pins 

<d) Installation 


16 

16 

16 


16 


8 y 10 11 U 13 14 15 IS 17 18 19 20 21 22 


VI -24 - No 11 

1 1 1-7 


Vl-iO 

IV-4U 


iy-12 - - - 12 12 


- - - III-5 - - ‘5 5 

- - - III-3 - - 3 3 

No 70 

II3-7 " - - _ _ - 7 

- IIi-4 - 4 4 


8 Assemble pistons 


3 


V-6 - V-6 - 6 12 


9 Instead of replacing, 
build up worn surface 
of piston rod - 1 


(a) Turning 


No 7 
y-6 

(b) Grinding 

(c) Producing nuts: 

(chamfering, 


No 67 
V-2 

cutting threads. 


No 1 . 

milling edges) Diameter 50 2 

IV-1 

IV-6 


Elec- 

tric 

" welder 
11-14 


II-l - 15 15 

- - 5 5 


2 2 


- ilI-62 - - » - - _ - 9 9 

111-3 


C-J^ 

./J>/ 
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23 


Cast iron, 
50 kg 


Steel 

wire, 3 kg 


Rod steel, 

S kg 

Kerosene , 

1 kg ; 
Cleaning 
waste, 1 kg 


Electrodes 
22 kg 


Steel 
forgings, 
10 kg 


f 

f. 

I 


1 


2 


3 


10 Chesk. on machine » turn, 

and cut off piston rods 1 » 1600 


Mo-7 

V-10 

No-67 

V-4 


a 


12 13 14 15 16 17 18 19 20 


Continuation 
21 22 

10 10 

4 4 


11 Seal runuors with white 
metal 


3 3 


<a} Sealing 
(b) Shaping 
Cc) scouring and 

parallel fitting 
(d) Trinaaing, with 
alignment of 
leeway 


- No-41 
IV-9 


9 9 

- VI-16 - 16 32 

iV-16 

Vi-6 - - 6 12 

IV-6 


11a Replace reinforcing 

bolts of runners Diameter 12 12 

(a) Turning and 
threading of 
bolts 

Cb) Milling heads 


- No 70 - 
XII-4 

No 62 - 

111 - 2 = 


4 4 


2 2 


12 Turn and polish wrist- 

pin necks Diameter 80 3 

1 s 3S0 


„ - - ~ - “ 8 8 

No-9 - -- - __~- 

IV-8 


13 Instead of replacing, 
gas-heat surfaces of 
bronze liners of head 

bearings Diameter 80 2 - - 

(a) Turning “ “ " No- 3 

IV-3 

(b) Fitting " . _ - 

14 Instead of sealing, gas- 
heat surfaces of bronze 

liners of head bearings E%a«M!tor 80 4 - - 


Gas- 

welder 

- IV-3 - - - 3 3 

- - - 3 3 

_ V-S ~ Ii“4 — 8 


/Jv" 


Of Supplenent 4 
23 


White metal, 
20 kg 


Cleaning waste, 
0.5 kg 


Steel rod 3 kg 


Brass wire, 
3 kg 
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Contiauetlon of Supplenont 4 


1 


2 


3 


4 5 6 7 


8 3 10 il 12 


Aii 2C 21 22 23 

e 


(b) Turning 

(c) Cutting out 
lubricating 
channels , 
scouring, 
and fitting 


V-6 - , V-6 

lV-8 

* 


22 Cleaning 
waste, 
0.5 kg 


15 Seal liners of crank 

bearings Diameter 

175 

(a) Sealing Diameter 

200 3 

(b) Marking off ~ 

(c) Turning 

(d) Packing 
metal 

(e) Final turn- 
ing 

(f) Cutting out 
lubrication 
chamiels , 
scouring, and 
fitting 


No 24 
V-6 


No-24 

V-41 


V-8 

IV-8 


White 
- - metal, 

50 kg 

3 3“ 

6 6 - 

6 6 - 


II-6 - 8 22 Cleaning 

v/aate 0.5 kg 



16 Replace tension 
bolts with nuts 
in crank connec- 
tions 


1 = 350 
Diameter 

60 2 II1-2 


(a) Forging “ „ - - 

(b) Turning and 

cutting 1 = 350 

Diameter No 2 

00 2 - IV-16 

(c) Drilling - « - - 

(d) Milling 

edges “ - - - 



17 Prepare packing 
for head and 
crank bearings 

(cutting end g 

drilling) complete 

18 Chock connecting 
rods with piston 

rods ~ 3 V-3 - 


Note: The tool numbers shown are according to standard dimensions. 




No-53 

III-2 


No 62 
III-6 * 


No 53 
XII-4 


Steel 
forgings, 
20 kg 


- 16 16 
2 2 


1 1 1-9 


13 13 Brass, 3 kg 


VI-12 

IV-12 


11-12 - 16 39 
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Figure 10. General plan of a ship-rep^ilr installation on a penin- 


sula. 1, section block: mechanical, electrical-repair 


mechanical-repair, and tool; 2, section block: hull 


and boiler, pipeline, electroplating, forge, transformer 


substation, and compressor station; 3, mooring line 


for finishing work; 4, floating crane; 5, oxygen sta- 


tion; 6, coal warehouse; 7, steel warehouse; 8, pump- 


ing station; 9, boiler room; 10, 11, 12, outdoor work 


areas; 13, pierce furnace; 14, control panel and 


transformer substation; 15, woodworking section; 16, 


central warehouse; 17, warehouse for green lumber; 18, 


arehouse for dry lumber; 19, warrdiouse for liejuid fuel 


20, garage; 21, electric-truck depot; 22, naval-stores 


warehouse; 23, firefighting station; 24, passage; 25, 


installation administration and dining hall. 
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POOR ORIGINAL 
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V,. ^haft 

Repoif of bushings 

Repoir of stuffing box 

Replocement in ship 

Instoilotion ond tightening of b ushin 
Testing oxiol lineofity of shofts 

Instgllotion of shoft 

Assembly of stuffing bo« stuffi 

instollotion of screw 

Remotfol of fudder 

Replocement of fuddei pins 

Replocement of rudder bolt s 

^Pocking of stuffing box 

Grindino outer fittings 


'^0 SO 80 iC-O 


Figure 57 . Calendar graph of completion of dock work on the mechanical portion of medium and 
capital reapir of maritime cai*go-passenger ships 100 m and with 1,500 hp. 



7 - ' ! ■ 















WoDiber of work 

External sheathing 

Hsplacement of sheet on undeniatfli 
pt^lon and gtralghtenlngQ> Bi>ywfcl -i 
Rep» ef rlTets and oaiilkLng of seami ; 

Waterline work ~1 

Rep# of sheet 

Rqp* of rivets and caulking of seamM 
Deekline and false deckline above j; 
wa taxons, placement. . - ; 


Dock Work ( Days ) 

t Z j[* S bI? B 9\t0nmi3tM 16\ib11tm20i1 72231 


, 

Rep# of ^eet 
Rep# of some fittings 
_^Rep# of rivets mid caulldng of seam 
ITooH-i^ of superstructure 
Rep# of sheet 

g$: Of 

fl^^ng^o^se|ond bottom 

Rep# of stringer sheet 
Rq)# of some fittings 
Rep# ef rivets and caulkipg of seams 
K.,^ngs^in neifl^bprhood of pinnadLef 



Fittings la naLghborhodd of mdsMne dm 
Rep# of some fittings 
Hold fittings; 

Rep# of some fittings 
Strai^tonlng of ribs on the spot!! 
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POOR ORIGINAL 
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